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[ 0 0 4 4 ] 
[ 0 0 4 5 ] 

$ 2 0 »$g>^fg-r§«fggg3 8 ^fi^^o 3 8 wmn 

g[5 2 5 J; <9 Ati 2 fo^iu^mr^nx h ^ t titc tt. & ^ itmtHm^mm i 

3 8ti. A^ L/crtgP»fgf@^i:. Mmmt^tX. ^ n-?~n^^ ^ Ifg^fgl" ?> J: d 

m^iiAmzti^i^^rj::3i^mic&^c t^n^icm^x^^o iKD^oict^iitx. am 

Wfg^B 3 8 ;OM^i[l L/i:^^(C, ^ ^ ^ - 7 x X 3 7 ^ rH" L T , tffgcDfl^^&^gPtCffi 
[ 0 0 4 6 ] 

tyT^cO^iglXti. Slii^Htc j:?,fecDT-fe?)o S fc ^ > ^ - 7 x ^ x 3 7 « . -|SSfg@ 50 



JK iy/Viiia til 2UU/. y. ly 



[ 0 0 4 7 ] 

^^mtHLr. Am 2 (Dmnm(D^m^j:V(m^mmti^-ommicp]mt ^ c tti^-e^^, i lo 

foH^^t^it. mn^^lULX^. ^Mrt'x^ift/A^tt^Srf* o < 19 ff ^^^^ ^S^iifa"*^ 

M u T- ^ i> o 
[ 0 0 4 8 ] 

(Dmm^i. ±mizm^nt. m^nh-fu. -^kmm(Dm\H. mmh^i.'^tm^(DmmT 

[ 0 0 4 9 ] 20 

me its ^nmicj^^mz (Dmm(DmmTh^^m[H^ummt LX(Dm\^^umm 2 0 
■efe?)o ^^fificDff^iiTti. ?t^iiii5)c«. h ^ u 2 0 3 T-fe?.o 

[ 0 0 5 0 ] 

h^U2 0 3 tJ:. mS3[p]1itC 077^11® tCffltn/cP^^P^-^-fe^o h-Y^2 0 3ti. 
t§ 2 0 4 *^~mAP 2 0 6 il^ffi-rSUffillOcJfilg LTBES?nTV>i)o W^^m^tlii. M 
#§ 2 0 4fj;. h ^ P 2 0 3 ©HtC^M^nTl/^So S/c, h U 2 0 3 <D±g|3{C , 3 

75-b>'Ht 1 0 *^'BEM^nTi.^5o h u 2 0 3 ©±gi5i: t*. mm^izit^nxit. mmo 

[ 0 0 5 1 ] 30 

mzxttiT^Lfc^m^im^^z 5 it. mmicmi^i-^ n^ti\ z.cxit. ammicmm 
^nrcfmmmit. 2 o 4 3fi^(D{KS 2 o 4 • . aiAn5fi^(D{u»2 0 7 • micmm 

[ 0 0 5 2 ] 

ccx. m^H^mmmz 0 i cDm^(D^mji'Jixm(Dn^mmic'Di.^xmmt 

mxh^ tn^t^mmit. m^a. laxn^si^cDiiLmz 0 t xit. Am2<Dm^(Dm 

■h^itklii'^ tlXl^^^'^mfo'^. AmZ(Dm^(DmW,ti^'b-^ <^j:'^rct^. St;: Af^ 2 coijt 

. m\HmM.mm \ xnti'^Lko) tmmic. m^iiA^^zio^m.BiLrc. $>^\.^itn.mLrct 40 
mmxt ^fcisbxh^o ^fc. mmic. tBAP 2 0 e -.^o^K^^^aj^n/cti, Amzco 
mtfom<^ji^rct^icit. i&mrj:v^mtm^Lrj:\.^xoict^. z.nit. Amzt^h^ 

u z 0 3 (Dnicmtc tnmx^ :^io^^xh^o 

[ 0 0 5 3 ] 

S /c. 2 0 4 3£f^©-(VtS 2 0 4 ' Xit. M.iC A^ Z (DWl ^ ti^M < ^Ji -d t t . i] t 

m^''j^mf^^pfi^^mmmLrct^^mmtt^t^\.^o cmt. m^HAmzij^nmLx 

At^ 2 *^ffl>S:Jg LTi^?) i: ^ 2 0 4 fiffi tc ffi o T ^ i; ^ ^ . 2 0 4 (DMt<: 

iioTi>?>i;t) irti. ^^mz.W-&(fyY-^m A o^m^ hnmiz. . A^^2 «#:|iL^i^ 50 



1 1 1 J 



JH s'j/'jzsii ti2 zuu/. y. ly 



[ 0 0 5 4 ] 

Ji^±£D J; 9 2 (D^Sffi(DJ^«|(DgF^^tI^M 2 0 1 . ^t^llii i: L T CD h ^ b ^ ^- 
[ 0 0 5 5 ] 

mmi^\N(D 3'A^mm^m%x^ ^t,<DXh^o ur. ^mm<Dmmx\ 3:kfc-ty-^t 10 

[ 0 0 5 6 ] 

§0 F G-tr y-it 1 0 1 1*. n^mm\Hic^^-r ^nm^ (Af^ 2 ) it) 3 ;^7c'W$g^i?f#-e 

[ 0 0 5 7 ] 

FG■by+^10Ui. J^^fliitC. ^II^cDil¥.i(*S^r ^Si^^ISi: LTCDiiS^&Si^gH 20 

1 1 0 i:, ni^.mr^m i i o (d^b^c^ 'omi^^nrc^^^-y i i o a ^jiji-r^iiii 

LXoj^mmm I l l i:^fix.TV^?.o ^^^-y 1 1 0 a ti. ^gufi^tc tilETa^^ 
[ 0 0 5 8 ] 

1 0 3 1 0 2 ±tCigg$nTV^?.o t/cX Y#^¥® 1 0 2 [^J t ji < =fc 

9 tc, fi3Xft*ii^x Y zti'^t e.nTfc'D. 1 0 3 X Yffiisi^cDm 1 mmicmio'tix 
t.^?)o > z$ft±-e¥® 1 0 2 cD±73ictt, i^.^^js^gg 1 1 0 i:. mmmm i i 
1 tti^mm^ nx^^^o Mm'&m i i u*. ii^^i^s^ss iio^ccttj^'^^-^^iioa 
t^i^m^nrc^i^ i o 3 ^rnmir^,, 

[ 0 0 5 9 ] 30 

mm^m i i i^mi^yx i i i a mmm^ i i s t^^Lx\,>^. mmm^ i 
1 5 (i. ftgywtcti c c D ;^ ^ 7T-s§o JifiSB 1 1 \ <D^m\yyX\ i i at*. «§y 

m\c\t^(Dmmim\^--'^t ^ xoKmm^nx\.^^o ^lx. mmuyxi i i at* 

. 02S§l/>(itl<*l OS^tD^^^-yi 1 0 a (DU^. liii^^l 1 5CDSfiS 

115' (-r ^-i^'y b-y) icmmt^o mmmi is' tis ^sus^tcti zlfi^i:il^■r 
§ffi-efe§o ^ 1 15' P^Kx yU^mm^^t Zmio\ x ylS1i3^£D 

Mji^^a^ ct 9 tii^So ¥ffi2 A^^igiibyx 1 1 1 atmmmxs ^m\yyx\ \ \ a 

f^hYmnnn-^n^zi^md cai^sd) /c tt gun /c i: 5 , m^mymmi \om^ 

M^nri^^o tli* 1 0 3 1 0 2 tc«. S.i^Si^gg 1 1 0 j; W 1 1 

0 b A^'ff^iS-r^/'^^-y 1 1 0 a ;()-^SP^^n§o S/c. y W ^ [r] (i . H 9 ft jiE 1" § ^ 40 

CO ffl § ?4 <7)a^73 [S] § . 

[ 0 0 6 0 ] 

^mm^ 1 1 5 (i. ngywtcfj c c Dmmm'?xh^o t /c. cod coffitc c m o s ^ijg 

[ 0 0 6 1 ] 

s/c. iii^^i^ 1 1 5tr{i. ftfijffligs 1 1 4timm'^nx^-^o m^m^n^i. mmmm 

1 1 1 (isijtpss 1 1 4 icmm^ nxi^^o m'M^m i i 4 f g ^ y-y- 1 0 1 ^i*^ 
sijfP^^ toT-fe^o s/c. suwse 1 1 4{i. Asye^tctiSis^e 1 1 1 i:sijj*tciae 50 



JK iy/y2i» tiz 2UU/. y. ly 



[ 0 0 6 2 ] 

$ tdSiJfflSg 1 \ 4\Hlc^t. Hfigg 1 1 Uc i D}ifi$n/c/^^-yfii:#Bafti:ic 
a-:5i/^TH^?itC J; Dt^^^^i: LT(Dtl#; 1 0 3 S $ ^ 'igm t § ^ $ ?S g 1 1 8 fy^M 

/cfiT'fei.*^ ^m.'^}Lf^^-y'^(o=tt\^t\(o%'^m^\ 1 5 (xtt^sfiffii is') 

±-?©{4M(Dttfgt^CyM^i?fe?.o #H^{ii:/^^-y{ttt. i i 0 10 

<?3gi^{c J: D n/c A^ - y 1 1 0 a ©fi-pfe^o C o « . #He.fiti. tif* 1 0 3 

^'i^ffi 1 0 2 (C^fffiL^t/^i: t^D^^^-y 1 1 0 a ©iiTfe D . )^^~y{%\l. t^f* 1 0 
3 1 0 2 t^fffiLTl^^ t^D^^^-y 110a tDftTfe^o EP "5 . #FIfitt^ 

^~-y\ lOacDSli.^i 1 0 b tDS^fig^/T^I-ftTfe^o S /c . #F,gfiti. afiMS 
1 1 7 tc^i6fS^?LTfe < ccTti. #F,§ftti. f ij ^ ti\ i/> b § ft i: L T 

T-(i^<. 1 1 0 b (Df4@tc|lt-?.s ^li^fDiigtDif $E©®-u-fS#-r ^ J; 9 tct- 

?>i:J:i/^o c CD J; d tct-^ . izE t ^ ^ - > it ^ #FSfi S-:)' t ©^Sl ^ 

ai -r § ^ . ^ If © ffi ^ ^ ^ j:b 15 § /-£ 1 1 T CD T a ¥ ^ ^ o 

[ 0 0 6 3 ] 

iifiSB 1 1 Ui. mai£D)t^fg4g|5 10 5 (0 1 0#M) tcj: D fg^^ns U-1f3^S 20 
L icD?^S£Dj^3ag|?J,:^^(DrSS(D)t^M7t-r§7i';l':5fl 1 1 b^lx.5i:=l;i/^o 7^;l/ 
^1 1 1 b fi. «§yWtttT^7i';l':5f^(D)t¥7i';l'^l?fe IgfiP^X 1 1 1 a CD 
Ttlfiitcsaat?. ^i/^o C cDJ; 5 tr^?, i:. Jifi^M l 1 Ui. l l 5 ^cSt^ 

■r -5. if.-i&sijgs 1 1 0 J: 0 sij^n/cA^-y 110a (jyitmkm.f^''mm 

lf!0^{cH§l!f LT t J;i/>L. »f,MWtcFI^1 LTfe ii/^o f&r 0^ F.§ |^ f ?, if ^ . jiftg 
gi 1 \ F,Slf cD^^ 5 y^"tc|5lM^$-ti-TfT^ d J; d tcf^o 

[ 0 0 6 4 ] 

^/c. FG-tr^HtlOUi. Jifi^B 1 1 ItCiD^^^-^l 1 Oa ^^fi-r?>^t, 54 30 

1 0 5 j:5 P-^f^^ L 1 ©%7^ (fi^lif) #±%J^^0^tc^it))ILR^a 

fe^o i:cD±i^. b--»f' L 1 cD5g7tf*lhfis f^iJ^t^Ttli^^TtffihLT't J;V^L. 1 

C cD^IIitcisiXBL/cSTtM^^mD tBt C i: J: ^SLT^cD^g^g:^ L < c ^ 

;^)^~-et5o ijzRtipx.. nSLTtcD^S^fcJ; P-tf^Tt^ L 1 cDtil;^] fe^ 

fb^-yrSct 5 LT t cki/^o S/t. a^MUSH 1 l 7tis ^-1f'3^mL 1 ^M«^LTV> 

^B$cDS7tfH^;^)^e ^--ff'TtSL 1 ^H^tt LTV^^V^B#(DS7tfg^^M biU^/cfl^^^fe 
figt § J: 9 LT t J: i/^o cn(cJ:D. 51-£L7t cDf^g^fgM-T c i: ^O'^T t § o $ 6 . 
F G -b 1 0 Ui. M Iitt^6i«-r^/c46tc. g|)iii{^^^Iii([E]?T4i/V ^cD^l^cDttl 40 
M ^ X - gp ^■^ ^ - ^ i: -r 5 J: a +i L T t ck 1/^ o 
[ 0 0 6 5 ] 

CCT. 07;Sr#FaLT. FG-try+l-lOlcDl'Fffl^iSB^^t-^o $f-\ t^f*10 3cD^$ 
<Dlt?IiJ<D«;i;tCOi/^Ti^0i!t §o S^.Si^Sg l l O J; l O 2 tcSi^$n/c/^^ 

- y 1 1 0 a tt. f^f* 1 0 3 *^'#ffi-r §g|5^^-r-ti. tif* 1 0 3 ti:3ie>n¥ffi i o 2 tctigj 

jgb^l/^o o C -ei!^^: 1 0 3 *^'#ffibTl/^nti\ ¥ffil 0 2±cD..SlO 2 atC^SI^^ni) 
'^ti® * 1 1 0 b tt. 1 0 3 ±cD.i^. 1 0 3 a te:g|t$n?.o 1 1 0 b 1 0 2 

a 1 0 3 a tc^»|L/iC J; t). S/c^fi^yX 111a ilSi^Si^gg 1 1 0 

i: *^Sg|| d (aigfi d ) /cltlinri/^^ i: c ^ft® 1 is' 1 0 2 a 

' (x, y ) fClSii-T'^t i: C 5*^\i(l 0 3 a • (x, y + <5 ) t^llgii^ § „ EP "5 . t^f* 50 



JK iy/y2i« b2 2UU/. y. ly 



1 0 3 ti^^^Lrj:i^m}l3tmi^ 1 0 3 ;?)^#ffi-r§B#;;Si:«. W;^. 1 1 0 b CD ft y f ill 7i [n] 
[ 0 0 6 6 ] 

iint*. 8 icTjKt^^ mmm^ i i 5 co^ft® 115' tcisg^bfcis.s^ 1 1 

[ 0 0 6 7 ] 

FG-try-9-lOUi. ^£D5 ^ItiJt ^ C h J; D . f^f* 1 0 3 ±.(D!^ 10 3a £Df4gA=? 
Hi^TcWtCitf ST-t §o fip-^s .i;^ 1 0 3 a iS $ :b § o C © J; ^ tC, h^l^ti^. f^f* 

1 0 3 ifn^Lr^^^n\.mmm l l 5 • ±ti:Sgfit-'^t;^i;> 115' ±co^l^co 
-fSfifig^^ (DM^fl-iJI-?. c J: t» . ^t^i* 1 0 3 (Dig $ wi^i^;intf 3 10 
^^;0^~lttJT t §c ^ t/^tif^f* 1 0 3 ® 3 i^TcS+SA^'l+iJT- 1 §o ^/c. S.if 1 1 0 b CO 
?^^SfMf^;0^'^Bi!iC^ y^^-y l l O a tDtf >y^. Ep-5iS.i( 1 1 0 b £D 1^ y 

f^*,ffl/0^< tM. mi^ 1 0 3 ®i^$co^^^{i^n/-f tti¥$ffltftij-^^ t ^ ^ tic^j:^, 

[ 0 0 6 8 ] 

o o-e. is^^ggp 1 1 8K^^-M-$(Dmnic-oi^rmmt ^-^mm^^ i i s 
^-ymt^mm^mtnL. m.'^.i i o b ©fito^sji 5 ^itij^^o ^»)«5®ifij(i 

m(D{iLm(o^mm 6 ^tfwit mm^\t. m^\^.. \ 1 0 b tDigofss^^-^i] l 

i5Sc -r ^ ^ T IK Hi^ L #H§fi^^ilf .■if 1 1 0 b OfiigtDtf fgtDff^TfSl^ LTfe t . 20 

^-y{%n^n^ \ 1 0 b (DfigcO'lf #Mfi®){?;±i l 1 0 b tDfuHcO'lf f6i:^ttf5 
•rSi:i:T\ ^SjI 5 ^ItiJ LT t J;t/^o c © J; d "T § ^ . MHfi^^fiK L ^ -^--JSty 
O-e^aa^&m^ilfk-et iS^M^gP l l 8 6 tcS-^-l^TH^StC J; <9'-l%i*3 

<7);S$*?^g-r5c 12 9 ^#HgLT. H^StC J;5tlf* 1 0 3 ©if $ © ^ tB V^ T IJJ 0^ 

[ 0 0 6 9 ] 

0 9 ti. JifiSM 1 1 U 1 10. tif* 1 0 3 , 1 0 2 i:coM^:&Xlft 

7^^ (IS7#Hi) tCHfcflJffiElTS^o 'titt 1 0 3 ©HJA^Z 1 

a5JBj!t§c P.^.SI^^H 1 1 0£Dc^3;L^ (^^^- y7tM(Dcl3,i:^) ^;|±fi^yXl 1 1 a©ct3 

¥ffi 1 0 2 ic¥^f tCii§^id /ctt^LTgEl$nT*3 D . $SfiU>Xl 1 1 a 5, 30 
ISfiffil 1 5' 1 1 5) STCOSgHttil (x;l/) ($gfil^yXl 1 1 a©^;^ 

i:{5a~^bV^) . ilSfil^yX 1 1 1 a 1 0 2 STCOEgllttt h. 1 0 3 ©jiS 1 

0 3 a 1 0 2 *^P,cOiS$ti Z 1 TSS. til*: 1 0 3 1 0 2±tcB*^nfcSS 

. ISfiS 115' ±C0.'i^ 102a' « 5 fcttliinfc^ 103a' tC^K Lfc i: 1" i. o 
[ 0 0 7 0 ] 

Eft'lS^^yXl 1 1 acOf^5.L^i;^Sl 03ai:^,^^\^*^¥Si 02i;SM-r5^^^l 0 

2 a " i: -rntf. ;^ 1 0 2 a i:.!;?. 1 0 2 a " i: ©SgSt D « . E.nB I 0 3 s' - 1 0 2 a 
' -1 1 lai:H;^ff^l02a"-102a-l 1 lat^Cft@-rn^^\ D = 6 • h / \ 
-est). H^JfM 1 la-1 10-103ai:HftJfM02a"-102a-103at 
ag^ntf. D = (d • Z 1) (h-Z 1) -eS-Sc ilcOi3Bi5:;^)^5,Z l^^fe-l.ir^^i^C 40 
CO J; d ^ i) o 

Z 1 = ( h 2 • 5 ) / ( d • 1 + h • <5 ) (1) 

i;i±co^ o (c. !f^f* 1 0 3 com-^^mn^-t ^z. tti^v^^o 

[ 0 0 7 1 ] 

mmnmi i a j; d ?ig$nfc!f^5f* i o 3coh$«. ss-^@gj(^g^$n 

fc. SfcJiii*-^^P^^tii|^$nfcia$co^K¥±llffi. $fcti^K¥i^fiii: LT t J; 

m§^mrj: y ^ xtimmx ^ . mwLrc^w i o 3 coiS^cofMM'i4*'«^±^§c 

[ 0 0 7 2 ] 



114 J 



JK iy/y2i» B2 200/. y, ly 



^^B+iJT^^o S/c. F G -fe y+l- 1 0 Ui. ?^^tl®a^*W*Mi5^rt®MljitD,ifT-B+ 
[ 0 0 7 3 ] 

^ hlC. 0 10 cD^ii(:6^f4^I0*#f,«l LT. F G -tr y-*^ 1 0 1 til 51 b fci^ *JSi^Sl 1 1 
bT(D?tSfi4g|5l 0 5i:. ^T-Y/^-^'l^-x-f^^^l 2 0 (JXT^ ^ i^' - x ^ > 

[ 0 0 7 4 ] 

s /c ^1 ^1 . ^"b-x ^ y 1 2 0 ti. 1 0 2 iconic ( z fitrEft tc) ffiM^ n 

Sii^TfjJEit-^o ^" U-x ^ > y 1 2 0 tc. U-^^ytLl^. ZliS^^tc Al^^^i^o 
•r L Ui. -(S^fD^^^ 7^/^- 1 2 Ui: J: D . ^® 1^ y XJA^^Jto® 

mytLrz<D-^. ^mmtrj:-DXjKif-Dxn^. =fmLx. sfi®-efe?.¥ffi i o 2 tc/^^ 

^'Ix-x^ 1 2 0 ^lifiJc-rS F G^^ 1 2 2 (D^^y 7 1 2 1 

(Dm'i^^^ts^mt. ¥s 1 0 2 i:*■!^^f tcfts ck ^ tcisg-rsc ii-esso 

[ 0 0 7 5 ] 

ifly-y'^ 1 2 0 (i. 2-^cD F G^^ 1 2 2 ^ ^ +i iSc $ n ?> o * ^ Sffi O JfJ «s 
> ^FG*^1 22(D¥ffitis Sv^^^:¥^7T■fei.o UT> §FG«^1 22©^B^^^ 

[ 0 0 7 6 ] 

F G^^ 1 2 2 1 0 ^ ^ay, S$ l 0 mmfMfi©^7 r-f 1 

2 1 1 0 1 0 o*^Mfi. ¥l7{<:y- h:|;^ti:M^T«it Lrct«T-fe;&o S/c. 2 

0(DFG^^1 22 Ji. SHilbbTiEgbTtcfct/^L. ^n^n©^^ ¥B(D}4li:^[^ tcsg 

^l^^ttTlBMLTfe J:t/^o CtD^^fCti, 2-:)(DF G*? 1 2 2 ©SV^tDSgglti. 

-y 1 1 0 a £DKf^tcM^;t^v^@fii:1-5o U-^ft^ L Ui, ASye^tcti, ^I^-t 

^y^M 1 0 ©^^^Stc^LTSEtcAIJ^^So 

[ 0 0 7 7 ] 

j-x±©j:dtc, mj^^mmm i i oa. 2o(df g*^ i 2 2 ^^^T'^^^nfc^7•^- 
x^ yy 1 2 0 *^)t^^i:>S:5(DT\ ?Ii^*)t^^^jt^Si:-r§ (1 i: < . )t^ffif*^/jN 
Sy^kT-t^o IblcWj^i^B'^m 1 1 0 ti. yix-x^ y^- 1 2 0 cl 

^lii^XT. ^lIS^tDlf * 110b ^/•^^-y 1 1 0 a i: bT¥B 1 0 2 tciSi^f t ?)o 

[ 0 0 7 8 ] 

sfc. &.±xit. ^i^~y^m^(Dn}ktLxmmLrcio\ mm<DmmtLxi.j^\^^o sn 

mm I 1 0 CD i-*; ^ D . t^mmmic^ mm^mfst^i^B^mtLxcDnmRBmmz 1 

0 ^{i^ § J: 9 tc-r §0 isiisi^gg2 1 oic^o^mr^mmcDmi^. mmt\'^ici^m^ 

Xh^ioK 1 *-^-$.oT t j;i/^o JXT. iSlgti«ik(D^^i?iJ0^^§o J;(T. FG-fey-y- 

1 0 ncyt^mm^mi^rcm^<Di,co^¥ G-ty^ 1 0 i* i:bTa5i0^-r?>o 

[ 0 0 7 9 ] 

m 1 1 ®^ii(:e^ii:t;0*#p,§ LT. F G -fe y-9- 1 0 1 • ic'Di.^xmmt^o Wimmmm 

2 1 0 ¥s 1 0 2 jc. 2 10b ^^^T^c^is^isf^-r §0 Jiiigg 1 1 ut. n 
mmB'^m 2 1 0 J; D ^^^-y 2 1 0 a A^SK^nfctift 1 0 3 &t;¥B 1 0 2 ^mm 



jp iy/y2i8 b2 200/. y. ly 



■r ?>o s-m 2 1 Ob ti. ^rEgi5S{c^igf2^js^$n?.o «i5(*<Diif is 2 1 0 b t*. y 
2 10a ^ff^fig-r ?.o $/c. 11152 1 0 b (Dy^i^ t^pim(Dmmyi\!^it. ^i^^m-^^h^ 

0 m^s mmz 1 0 b cDT^ifOti. ym^cmm-eh^o sfccc-^-ti, isi^ti^iii*^ lt 

1 *T$)oTfe j:v^o c (DJf-g-tct*. F G -l2>"9- 1 0 1 ' 6 ^c#?jE^Ci|8^-e 
[ 0 0 8 0 ] 

T^t^Jirri^fflt^/cf^f* 1 0 3 £DH^StiJ<D41:l:ti:-3i^Tl^iBi^-r §0 SlSSi^Se 
2 1 OtCiD^ffil 02tC^S^$nfc^<;^?->'2 1 Oati. t/i^fil 03*^??ffi-r^gP5j--^- 
ti. 1 0 3 li:5iP>n¥ffi 1 0 2 lCtiSiJSL^l/>o 0 CT'if^i^^ 1 0 3 7!)^^#^EL^^tn^f 

. ¥® 1 0 2 ±(D^^ 1 0 2 a {CS#t$n?.^tig||«. I 0 3±<Dj^.\ 0 3 a {C^SI^ 

^ n § o iiSI^S 7(3^* 1 0 2 a 7(3^ ^ * 1 0 3 a ^fj L /c C tc i D . S /cISft ^ > X 1 1 1 
a iSII^ISi^gM 2 1 Qtti^i&md (SlSg d ) /c itgtnT i/^ ^ il 5 . SftS 1 1 
5 ' ±-ett. 1 0 2 a • ( x , y ) icm^t^^ t Z 6 t)^ I 0 3 a ' ( x , y + 5 ) 
IClgfif BP-S. iti^i*: 1 0 3 *\'#^EL^l/^^^&i:!t^iiis 1 0 3 ff^^t^mj^tlt. M}^ 

[ 0 0 8 1 ] 

ztiii. m^iimi z^cTT.txoi^. mi^m^ I i stoigftsi i 5' ^c^^mLrcmm2 

1 0 b (Dfiti, 1 0 3 tccfc 6 re I'f ymyj\^{c^m t ^ !i tic f 
G-b^^iti 0 1 tmmic. z.(D s ^mmt^ii tic^<o . mi^i 03±©;^i 03 a© {4 

mf^^^^kTzmiC^^V^ BP-S. 1 0 3 a CD ? ^O'i i. o ^tc. mmz I 0 h (Di^ 
I^smi^ti^^m^Cfj: ^rj:\,^miS.iC. ;^^-y 2 1 0 a -y Bp-^i!i?li 2 1 0 b O >y ^ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57)[Claim(s)] 
[Claim 1] 

One t hree-dimensional sensor which acquires three-dimensional information in an object domain; 
A height change detecting means which detects change of height in said object domain based on 
said acquired three-dimensional information; 

A position detecting means which detects a position of a subject which carries out breathing, a bod y 
motion, and movement based on change of said detected height; 

A motion detecting means which detects movement toward breathing of said subject, a body motion, 
and movement based on change of said detected height; 

Said subject is provided with a risk decision means to judge whether it is in a dangerous state, 
based on a position of said detected subject, and a motion.; 

Said risk decision means is constituted so that a judgment of whether to be in said dangerous state 
may be performed based on a judging standard set up for every position in said object domain.; 
The 1st field Judge that is in said dangerous state by said risk decision means when a motion with 
large amplitude based on a body motion of said subject and movement in said object domain is no 
longer detected . When [ at which a motion with small amplitude based on breathing of said subject 
was confused ] detected no longer at the time Or when the state where a motion with small 
amplitude based on breathing of said subject is not detected carries out predetermined time 
continuation, or when a body motion of said subject occurs frequently for a short time, it has the 
2nd different field from said 1st field judge that is in said dangerous state by said risk decision 
means.; 

It Judges with said Judging standard being in said dangerous state, when a motion whose amplitude 
based on a body motion of said subject and movement is large when it detects that said subject is 
in said 1 st field by said position detecting means is no longer detected. When it detects that said 
subject is in said 2nd field by said position detecting means. When [ at which a motion with small 
amplitude based on breathing of a ****** subject was confused ] detected no longer at the time. Or 
it was constituted so that it might judge with it being in said dangerous state, when the state where 
a motion with small amplitude based on breathing of said subject is not detected carries out 
predetermined time continuation, or when a body motion of said subject occurred frequently for a 
short time.; 

A monitoring instrument in space. 
[Claim 2] 

Detection of said breathing by said motion detecting means set a threshold of a predetermined 
maximum minimum as both or either of amplitude and cycles of a periodic change of change of said 
height which was detected by said height change detecting means, judged whether it was breathing 
as compared with this threshold, and it was constituted so that breathing might be detected.; 
A monitoring instrument in the space according to claim 1 . 
[Claim 3] 
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When a motion of said subject was no longer detected after being a time of detecting that said 
judging standard has said subject in said 1st field by said position detecting means and detecting 
movement of said subject near the entrance of said 1st field, it was constituted so that it might not 
judge with a dangerous state .; 

A monitoring instrument in the space according to claim 1 or 2. 
[Claim 4] 

Said object domain is a bathroom.; 
Said 1st field is a washing place.; 
Said 2nd field is an organ bath .; 

A monitoring instrument in space given in any 1 paragraph of claim 1 thru/or claim 3. 
[Claim 5] 

Said object domain is a toilet.; 

Said 1st field is a position near the entrance.; 
Said 2nd field is a position near the toilet bowl .; 

A monitoring instrument in space given in any 1 paragraph of claim 1 thru/or claim 3. 
[Claim 6] 

A projection means to which said three-dimensional sensor projects a luminescent line or two or 
more luminescent spots on said object domain; 

An imaging means which picturizes a pattern formed by said projection; 

It has height operation part which calculates height of said subject by trigonometry based on said 
picturized pattern image and a reference image.; 

A monitoring instrument in space given in any 1 paragraph of claim 1 thru/or claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the monitoring instrument in space for supervising change of the position 
of a subject, a motion, etc. which exists especially in space about the monitoring instrument in 
space which supervises a subject. 
[0002] 

[Description of the Prior Art] 

The motion detection sensor is proposed from the former as a monitoring instrument which 
supervises change of a motion of the subject in the inside of space, for example, a bathroom, a 
toilet, etc., for example, a person. A typical example is a thing which divides into two or more part 
images the picture which picturized and acquired the picture in a bathroom, detects whether there 
is any motion of a subject from change of a luminosity and a color for every part image, and judges 
whether the person under bathing is moving by the situation of a motion of each part image. In the 
object for the interior of a room, the device which judges an indoor person's condition from a mutual 
output as a device which detects the condition of the person in a single room including a fall 
combining the infrared image sensor attached to the ceiling and the heat ray height sensor which 
attaches to a wall surface and makes fixed height detection area is proposed. This device can 
detect whether the person under staying in the room has taken the low posture, or the high posture 
is taken, it is in tipping condition, or that is not right by setting up the detection height area of the 
sensor of a wall surface suitably. 
[0003] 

There was a monitoring instrument which supervises a sleeping person's breathing by computing the 
movement magnitude of a pattern from the picture which projected the pattern on the sleeping 
person on a bed, and picturized the projected pattern continuously (for example, refer to patent 
documents 1.). 
[0004] 

[Patent documents 1] 

JP,2002-175582,A (the five - 9th page, Drawing 13 [ one to ]) 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, according to the above conventional devices, when the motion of a person had stopped, 
for example, it fell whether it was in the state which merely keeps still, and it was not able to be 
judged whether it was in a dangerous state. 
[0006] 

Then, it not only judges the dangerous state of a subject correctly, but an object of this invention is 
to provide the simple monitoring instrument in space. 
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[0007] 

[Means for Solving the Problem] 

To achieve the above objects, the monitoring Instrument 1 In space by Invention concerning claim 1, 
For example, the one t hree-dimensional sensor 10 which acquires three-dimensional Information In 
the object domain 3 as shown In drawing 1 and drawing 2 ; based on said acquired three-dimensional 
information. The height change detecting means 22 which detects change of height in the object 
domain 3; based on change of said detected height, The position detecting means 23 which detects 
a position of the subject 2 which carries out breathing, a body motion, and movement : based on 
change of said detected height. The motion detecting means 24 which detects movement toward 
breathing of the subject 2, a body motion, and movement : based on a position of said detected 
subject 2, and a motion, The subject 2 is provided with a risk decision means 25 to judge whether it 
Is in a dangerous state, and it: risk decision means 25, It is constituted and so that a judgment of 
whether to be in said dangerous state may be performed based on a judging standard set up for 
every position in the object domain 3 the : object domain 3, The 1st field 7 judge that is in said 
dangerous state by the risk decision means 25 when a motion with large amplitude based on a body 
motion of the subject 2 and movement is no longer detected, When [ at which a motion with small 
amplitude based on breathing of the subject 2 was confused ] detected no longer at the time. Or 
have the 2nd field 4 that differs in the 1st field 7 judge that is in said dangerous state by the risk 
decision means 25 when the state where a motion with small amplitude based on breathing of the 
subject 2 Is not detected carries out predetermined time continuation, or when a body motion of the 
subject 2 occurs frequently for a short time, and th e; aforementioned judging standard, It judges with 
it being In said dangerous state, when a motion whose amplitude based on a body motion of the 
subject 2 and movement is large when it detects that the subject 2 Is In the 1st field 7 by the 
position detecting means 23 is no longer detected. When It detects that the subject 2 Is In the 2nd 
field 4 by the position detecting means 23. When [ at which a motion with small amplitude based on 
breathing of >i«i«i«i<h<*** 2 was confused ] detected no lon ger a t the time. Or it Is constituted so that 
it may judge with it being in said dangerous state, w h en the state where a motion with small 
amplitu de based on breathing of the subject 2 is not detected carries out predetermined time 
continuation, or when a body m ot ion of the subject 2 occurs frequently for a short time . 
[0008] 

Since it has the three-dimensional sensor 10, the height change detecting means 22, the position 
detecting means 23, and the motion detecting means 24 If constituted In this way, a position of the 
subject 2 and a motion are detectable. Have the risk decision means 25 and the risk decision means 
25, Since it is constituted so that a judgment of whether to be in said dangerous state may be 
performed based on a judging standard set up for every position In the object domain 3, It not only 
can judge a dangerous state of a subject correctly, but it can provide a simple monitoring instrument 
in space. 
[0009] 

As mentioned above , the subject 2 carries out breathing, a body motion, and movement , and the; 
motion detecting means 24 comprises t he monitoring Instrument 1 In the space according to claim 1 
so that breathing of the subject 2. a body motion, and movement may be detected. In this case, 
although the subject 2 which carries out breathing, a body motion, and movement is a person, for 
example. It may be an animal. 
[0010] 

If constituted in this way, since breathing of the subject 2 is detected, even when there Is almost no 
motion of a subject, the motion detecting means 24 is detecting breathing, and can judge the safety, 
for example. That is, a dangerous state of a subject can be judged. Since a dangerous state of the 
subject 2 can also be judged by judging normality of the breathing, and abnormalities also from 
detected breathing, the reliability of a judgment of a dangerous state Increases. 
[0011] 
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As mentioned above , in the monitoring instrument 1 in the space according to claim 1 , the motion 
detecting means 24 can detect movement of the subject 2. 

To claim 2, like a statement in the monitoring instrument 1 in the space according to claim 1. It is 
good for detection of said breathing by the motion detecting means 24 to constitute so that a 
threshold of a predetermined maximum minimum may be set as both or either of amplitude and 
cycles of a periodic change of change of said height which was detected by the height change 
detecting means 22, it may judge whether it is breathing as compared with this threshold and 
breathing may be detected. 

To claim 3, like a statement in the monitoring instrument 1 in the space according to claim 1 or 
2.Said judging standard is a time of detecting that the subject 2 is in the 1st field 7 by the position 
detecting means 23, and when a motion of the subject 2 is no longer detected after movement of 
the subject 2 is detected near the entrance of the 1st field 7, it is good to constitute so that it may 
not judge with a dangerous state- 
Like a statement to claim 4. as the monitoring instrument 1 in space given in any 1 paragraph of 
claim 1 thru/or claim 3 shows, for example to drawing 1, it is good in said object domain being the 
bathroom 3, the 1st field of: above being the washing place 7, and the 2nd field of; above being the 
organ bath 4. 

To claim 5, like a statement in the monito rin g instrument 1 in space of a statement, in any 1 
paragraph of claim 1 thru/or claim 3. For e xample, as shown in drawing 6, it is good in said object 
domain being the toilet 203, the 1st field of; above being position 207' near the entrance, and the 
2nd field of; above being position 204' near the toilet bowl. 
[0012] 

In the monitoring instrument 1 in space of a statement, in any 1 paragraph of claim 1 thru/or claim 
5.The position detecting means 23 judges an existence region where the subject 2 exists based on 
said detected height change, It is a field including said judged existence region, and it is good to 
constitute so that a field where only a predetermined range expanded said existence region may be 
computed, priority may be given to said expanded field and a position of the subject 2 may be 
detected. 
[0013] 

Since a position of the object 2 will be detected from a field where a possibility that the subject 2 
exists is high, for example if constituted in this way, time which detection of a position of the 
subject 2 takes can be shortened, and improvement in the speed of processing can be attained. 
[0014] 

To claim 6, like a statement in the monitoring instrument 1 in space of a statement, in any 1 
paragraph of claim 1 thru/or claim 5. As shown in drawing 7 and drawing 1 1 , the three-dimensional 
sensor 101 to said object domain For example, a luminescent line. Or the projection means 1 10 and 
210 which project two or more luminescent spots and the imaging means 1 11 which picturizes a 
pattern formed by the; aforementioned projection; it has the height operation part 1 18 which 
calculates height of said subject by trigonometry based on said picturized pattern image and a 
reference image. 
[0015] 

A luminescent line with which the three-dimensional sensor 101 was projected on said object 
domain by the projection means 110 and 210 when constituted in this way. Or a pattern formed of 
two or more luminescent spots is picturized by the imaging means 111, and by the height operation 
part 1 18, since height of said subject is calculated by trigonometry based on said picturized pattern 
image and a reference image, though it is simple, height of a subject can be measured correctly. 
When a pattern is made into a luminescent line, continuous height of the direction of a luminescent 
line can be measured, for example. 
[0016] 

[Embodiment of the Invention] 
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Hereafter, an embodiment of the invention is described witli reference to drawings. Identical codes 
are given to the member which is mutually the same or corresponds in each figure, and the duplicate 
explanation is omitted. 
[0017] 

Drawing 1 is a typical outline view of the indoor monitoring instrument 1 as a monitoring instrument 
in space which is a 1st embodiment by this invention. The indoor monitoring instrument 1 is installed 
in a bathroom. The indoor monitoring instrument 1 is constituted including the three-dimensional 
sensor 10 which acquires the three-dimensional information in an object domain, and the arithmetic 
unit 20. The indoor monitoring instrument 1 is constituted so that an object domain may be 
supervised. A subject breathes. That is, subjects are a person and an animal, for example. In this 
embodiment, a subject is the person 2. In this embodiment, an object domain is the bathroom 3. The 
three-dimensional sensor 10 has two or more point of measurement in the object domain, and can 
measure the height in each point of measurement. In this embodiment, three-dimensional 
information is coordinates of two or more point of measurement in the bathroom 3, and the height 
measured on each point. In other words, three-dimensional information is the level distribution in the 
bathroom 3. 
[0018] 

The bathroom 3 is the closed space surrounded by the wall surface 6 in the four quarters, and the 
ceiling 5 is formed up. The wall surface 6 comprises the front wall side 61, the left lateral wall 
surface 62, the back wall side 63, and the right lateral wall surface 64 (when only calling it below the 
wall surfaces 61, 62, 63, and 64 and not distinguishing, it is only called the wall surface 6). 
Furthermore, the bathroom 3 is provided with the following. 
Organ bath 4. 
Washing place 7. 

And the organ bath 4 adjoins the washing place 7, and is installed. 
[0019] 

The three-dimensional sensor 10 is arranged in the upper part of the bathroom 3. The upper part of 
the bathroom 3 is the upper part of the ceiling 5 or the wall surface 6 typically. The graphic display 
shows the case where it arranges to the corner which the ceiling 5 and the wall surface 6 form. The 
three-dimensional sensor 10 is explained in full detail later. The three-dimensional sensor 10 and 
the arithmetic unit 20 are electrically connected. Although it is indicated as the three-dimensional 
sensor 1 0 and the arithmetic unit 20 as a different body, it may constitute from a graphic display in 
one. If it does in this way, the indoor monitoring instrument 1 can be miniaturized. 
[0020] 

With reference to the block diagram of drawing 2 , the example of composition of the indoor 
monitoring instrument 1 is explained. It is connected to the arithmetic unit 20, and the three- 
dimensional sensor 10 is constituted so that the acquired three-dimensional information may be 
outputted to the arithmetic unit 20. The arithmetic unit 20 is good to constitute so that three- 
dimensional information may be serially acquired from the three-dimensional sensor 10. The 
arithmetic units 20 are computers, such as a personal computer and a microcomputer, for example. 
The arithmetic unit 20 has the control section 21 which controls the indoor monitoring instrument 1. 

[0021] 

The storage parts store 31 is connected to the control section 21. The storage parts store 31 is 
good to memorize the three-dimensional information acquired more nearly serially than the three- 
dimensional sensor 10. To the storage parts store 31, the data of the information etc. which were 
computed is memorizable. The storage parts store 31 has the judging standard storage parts store 
32 the judging standard set up for every position in the bathroom 3 mentioned later is remembered 
to be. 
[0022] 
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The output unit 36 which outputs the result processed with the input device 35 which inputs the 
information for operating the indoor monitoring instrument 1, and the indoor monitoring instrument 1 
is connected to the control section 21. The input device 35 is a touch panel, a keyboard, or a 
mouse, and the output units 36 are a display and a printer. It may be built although the input device 
35 and the output unit 36 are illustrated in this figure as what carries out external to the arithmetic 
unit 20. The input device 35 of the switch and the output unit 36 which can perform the start and 
release of surveillance (risk decision) in an object domain, for example is good also as LED as an 
operation indicator, for example. If it does in this way, the Indoor monitoring instrument 1 can be 
constituted simply. When it constitutes the three-dimensional sensor 10 and the arithmetic unit 20 
in one especially, constituting in this way is preferred. By doing in this way, it can be considered as 
a simpler and small indoor monitoring Instrument. 
[0023] 

The height change primary detecting element 22 as a height change detecting means which detects 
change of the height in the bathroom 3 in the control section 21 based on the three-dimensional 
information acquired from the three-dimensional sensor 10, The position detector 23 as a position 
detecting means which detects the person's 2 position based on change of the height detected by 
the height change primary detecting element 22, The motion detection part 24 as a motion detecting 
means which detects a motion of the person 2 based on change of the height detected by the 
height change primary detecting element 22, Based on the person's 2 position and motion which 
were detected, it has the risk decision part 25 as a risk decision means by which the person 2 
judges whether it is in a dangerous state. The position of the person 2 who detects by the position 
detector 23 is a position of the field where the person 2 exists, for example, and the position of the 
person's 2 existence region is a centroid position of the person's 2 existence region typically. 
Detecting a motion of the person 2 is a concept including detecting that the person 2 does not have 
a motion. Motions here are breathing, a body motion, and movement, for example. A body motion Is a 
motion of the person's 2 body, for example, is a concept which Includes widely a motion of hand and 
foot besides the motion of standing or sitting down. Hereafter, each composition Is explained. 
[0024] 

Detection of change of the height by the height change primary detecting element 22 detects 
change of the height in each point of measurement in the bathroom 3 by computing the difference 
of the three-dimensional information acquired from the three-dimensional sensor 10, and the three- 
dimensional information saved serially at the storage parts store 31. In other words, change of the 
height In each point of measurement In the bathroom 3 Is detected by taking the difference of the 
acquired newest three-dimensional information and the three-dimensional Information acquired In 
the past. The three-dimensional Information acquired in the past is three-dimensional Information 
typically acquired from the newest three-dimensional information before one (past). Three- 
dimensional information is acquired from the three-dimensional sensor 10 with a certain time 
interval in this case. The acquisition interval of three-dimensional information is good to consider it 
as about 0.1 to 0.5 second preferably about 0.1 to 3 seconds, for example. Since the influence of 
random noise can be reduced, for example by acquiring three-dimensional Information In shorter 
time, and performing processing of equalization or filtering, It is effective. An acquisition Interval is 
good also as comparatively long about time, for example, 5 to 20 seconds. In this case, it becomes 
easy to detect the person's 2 big body motion, for example. 
[0025] 

The three-dimensional information or height change acquired from the three-dimensional sensor 10 
is good also as the moving average deviation of the value which carried out past fixed count 
acquisition, or was acquired within past fixed time, or period average rates. By doing in this way, the 
sudden noise by flicker of the daylight inserted from random noise or a window, etc. can be reduced, 
and incorrect judgment of the erroneous decision of a peak position and a zero cross position 
(intersection which numerals reverse) can be reduced. 
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[0026] 

The position detector 23 is good to constitute so that the existence region where the person 2 
exists may be judged based on height change detected by the height change primary detecting 
element 22 and the centroid position of said judged existence region may be made into the person's 
2 position. By doing in this way, since the person's 2 position is detectable at not a field with area 
but a point, a slight motion of the person 2 can be detected comparatively sensitively. 
[0027] 

The judgment of an existence region is a point which is in the predetermined range from this 
attention point, for example paying attention to height change of the arbitrary point of measurement 
if height change is beyond a threshold, Height change is beyond a threshold, the number of the point 
of measurement as a focused position where the direction of change is the same is calculated, and 
if that number Is more than a predetermined value, it will be considered that this range is an 
existence region. 
[0028] 

The position detector 23 is a field including the judged existence region, may compute the field 
where only the predetermined range expanded the existence region, may give priority to the 
expanded field, and it may constitute it so that the person's 2 position may be detected. In this 
embodiment, the acquisition interval of the three-dimensional information by the three-dimensional 
sensor 10, Since it is enough set up for a short time as compared with the motion of the person 2, 
also when the person 2 does not move greatly between this acquisition interval and then the 
person's 2 position is detected, the person 2 is considered to exist in the almost same field that 
position [ the field ] or adjoined. For this reason, the method of giving priority to the field where only 
the predetermined range expanded the existence region, and detecting the person's 2 position is 
effective. By doing in this way, since a possibility that the person 2 exists gives priority to a high 
field and the person's 2 position is detected, the person's 2 searching time can be shortened and 
improvement In the speed of processing can be attained. 
[0029] 

The motion detection part 24 detects a motion of the person 2 based on change of the height 
detected by the height change primary detecting element 22, as mentioned above. Based on change 
of the height detected by the height change primary detecting element 22, the motion detection part 
24 is constituted so that the person's 2 breathing may be detected. 
[0030] 

Detection of breathing by the motion detection part 24 sets the threshold of a predetermined 
maximum minimum to [ which was detected by the height change primary detecting element 22 / 
both or either one of] the amplitude of the periodic change of height change or a cycle (frequency), 
judges whether it is breathing as compared with this threshold, and detects breathing. The threshold 
of the maximum minimum of a cycle is good to set the range which contains the cycle of breathing 
of a person, for example, for example, a minimum, as per minute 5 cycles, and to set a maximum as 
per minute 60 cycles. By the way, although a grown-up breathing rate is in about per minute 5 to 30 
times of ranges, in the case of a small child, there is a tendency for a breathing rate to Increase 
further. The threshold of the maximum minimum of amplitude Is good similarly to set it as the value 
which is equivalent to 1 mm in the range which contains the amplitude of breathing of a person, for 
example, for example, a minimum, and is equivalent to height change of about 20 mm in a maximum. 
Thereby, the person's 2 detected breathing forms a waveform pattern. 
Drawing 3 is a figure showing the example of the waveform pattern of breathing. 
[0031] 

the motion detection part 24 is big to the person 2, if detected height change is beyond a 
predetermined value — it moved, namely, the body motion occurred — it is good to constitute so 
that it may judge. A predetermined value Is preferably set as not less than 20 mm not less than 10 
mm, for example. It is made to set up not lap with the range of the below-mentioned breathing. It 
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may be made to judge with there having been a motion which is different whenever it carries out 
multidata input of the predetermined value and exceeds a constant value everywhere which was set 
up. By doing in this way, even if it is a body motion, a small body motion and a big body motion of 
standing or sitting down to which an arm is moved can be distinguished and judged, for example. 
That is, a motion of the person 2 can be judged more finely. Since height change is far changed 
sharply compared with the case where only breathing is detected from height change, detection of 
the person's 2 body motion is easily detectable. Even when the person 2 does a periodic and small 
motion like a convulsion, it can be detected from a waveform pattern. In such a case, the person's 2 
convulsion is also detectable by comparing with the pattern by saving the waveform pattern of the 
motion which is twitching further at the storage parts store 31. 
[0032] 

Based on the average value of the height change in the existence region judged by the position 
detector 23, the motion detection part 24 may be constituted so that a motion of the person 2 may 
be detected. If it does in this way, the reliability of detection of the motion by the motion detection 
part 24 will improve. 
[0033] 

The motion detection part 24 is constituted so that movement of the person 2 can be detected. 
Detection of movement shall include detection of the direction of movement, speed, and distance 
besides detection of the existence of movement. The movement can detect the existence of 
movement at least by, for example, detecting change of the person's 2 position detected by the 
position detector 23. For example, the person's 2 movement speed is easily detectable by acquiring 
the person's 2 position with a certain time interval. 
[0034] 

The risk decision part 25 judges whether the person 2 is in a dangerous state based on the motion 
of the person 2 detected by the position and the motion detection part 24 of the person 2 detected 
by the position detector 23. The risk decision part 25 is constituted so that the judgment of whether 
to be in a dangerous state may be performed based on the judging standard set up for every 
position in the bathroom 3. Here, the judging standard set up for every position in the bathroom 3 is 
set up for every position of the organ bath 4, and position of the washing place 7. 
[0035] 

The judging standard of a dangerous state is explained. The standard judge that is in a dangerous 
state, for example in the washing place 7. When the amplitude of a motion of the person 2 becomes 
small and a motion of the person 2 disappears from the state where the amplitude of a motion of 
the person 2 is large and where in other words body motions (for example, motion of a hand when 
washing the back etc.) are detected, suddenly, it is good to be based on the time of the state where 
there is no motion carrying out predetermined time continuation. This is because the person 2 fell or 
can surmise that it fainted, for example. However, when a motion of the person 2 is lost after 
movement was detected near the entrance of the bathroom 3 even especially in the washing place 
7, it is made not to judge with a dangerous state. This is because the person 2 can judge with having 
come out of the bathroom 3. When it is such a judging standard, when [ with large amplitude of a 
motion of the person 2 ] in other words body motions (for example, motion of a hand when washing 
the back etc.) are detected, for example, it will judge with it not being in a dangerous state (suitably 
henceforth a safety state). When the person 2 judges with having come out of the bathroom 3, it 
may constitute so that the surveillance in the bathroom 3 may be stopped, until a motion of the 
person 2 is again detected in the bathroom 3. Since an erroneous decision can be prevented by 
detecting a noise etc., for example although the person 2 does not exist in the bathroom 3 if it does 
in this way, it is reliable. 
[0036] 

When a motion of the person 2 is suddenly lost in the organ bath 4, it is good to be based on the 
time of the state where there is no motion carrying out predetermined time continuation. This is 
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because the person 2 sank or can surmise that it has fainted, for example. If in other words it is 
such a judging standard, when the person's 2 breathing will be detected, it will judge with it not being 
in a dangerous state (suitably henceforth a safety state). 

[0037] 

The standard of a judgment of the dangerous condition of the person 2 by the risk decision part 25 
is good to make it set up in consideration of the following. For example, when breathing is detected 
and the cycle which a breathing pattern has for a short time is confused. Or since it can surmise 
that they are cerebrovascular disease, such as heart diseases, such as lung diseases, such as 
spontaneous pneumothorax and bronchial asthma, and congestive heart failure, or cerebral 
hemorrhage, for example when the cycle which a breathing pattern has changes rapidly, it sets up 
judge with it being in a dangerous state. Since it can surmise that the person's 2 breathing stopped 
when disappearance of a breathing pattern continues, it sets up judge with it being in a dangerous 
state. And since a situation in which the person 2 is troubled with a certain reason, and is rioting 
can be guessed when the body motion of the person 2 instead of a breathing pattern occurs 
frequently for a short time, it sets up judge with it being in a dangerous state. 
[0038] 

With reference to drawing 4, the example of a normal and unusual breathing pattern is explained. A 
normal breathing pattern is a periodic pattern as shown in drawing 4 (a). However, the range normal 
as a breathing rate for 1 minute in the case of an adult is about 10 to 20 times. An unusual 
breathing pattern is a breathing pattern considered to produce chain stokes (Cheyne-Stokes) 
breathing, central hyperventilation, ataxic breathing, large breathing of dregs MAURU (Kussmul), etc. 
when the obstacle has occurred inside of the body physiologically, for example. 
[0039] 

The breathing pattern of central hyperventilation is shown in drawing 4 (c), and the breathing pattern 
of ataxic breathing is shown for the breathing pattern of Cheyne-Stokes breathing in drawing 4 (b) 
at drawing 4 (d), respectively. 

Furthermore, the name of a disease or the disease part at the time of being generated by the 

above-mentioned unusual breathing pattern is shown in drawing 5 . 

[0040] 

The risk decision part 25 is good to distinguish whether the person's 2 breathing pattern belongs to 
which above-mentioned breathing pattern using the frequency of breathing of each breathing 
pattern and appearance frequency differing from sounding, and to judge the person's 2 dangerous 
condition. It is good to save the above breathing patterns at the storage parts store 31. By doing in 
this way, it can be easily judged by comparing with these patterns whether the person's 2 breathing 
is normal. 
[0041] 

Furthermore, it judges with the person 2 doing unusual breathing and the risk decision part 25 being 
in a dangerous state, when it judges with belonging to the breathing pattern considered that the 
person's 2 breathing arises when the obstacle has occurred inside of the body physiologically. The 
breathing pattern considered to produce in **** which the obstacle has generated inside of the 
body physiologically is a breathing pattern explained, for example by drawi ng 4 . The person's 2 
dangerous condition judged in this way is good to output to the output unit 36 or the alarm 
equipment 38 by the control section 21 for example. The contents outputted are the name of a 
disease, a disease organ, a disease part, etc. which are considered when it comes to the person's 2 
detected breathing rate (cycle), the frequency of a motion, and the name of an unusual breathing 
pattern and the cause of the breathing. 
[0042] 

It returns and explains to drawing 2 . When the person 2 is in a dangerous state, the risk decision 
part 25 is constituted based on a decision result so that an alarm signal may be outputted. An alarm 
signal is typically outputted to the below-mentioned alarm equipment 38. 
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[0043] 

Here, the example of the alarm signal which the risk decision part 25 outputs is explained. When the 
state where it has judged with the dangerous state outputs the internal alarm signal as the 1st alarm 
signal when the 1st carries out prescribed period progress, and the 2nd of a period longer than the 
1st prescribed period carries out prescribed period progress, the risk decision part 25 is constituted 
so that the external alarm signal as the 2nd alarm signal may be outputted. In outputting an external 
alarm signal, it becomes conditions that the internal alarm signal was outputted within the 2nd 
prescribed period. The 1st prescribed period and the 2nd prescribed period may be set, for example 
by time, and may be set with the acquired three-dimensional information number. When it sets by 
time, the 1st prescribed period is preferably made into about 5 to 10 seconds for 3 to 15 seconds, 
for example, and the 2nd prescribed period is about 10 to 20 seconds preferably for 10 to 30 
seconds, for example. For example, when the 1st prescribed period is carried out, a frame number 
shows this and the acquisition interval of three-dimensional information is made into per second 1 
time for the 2nd prescribed period for 15 seconds for 8 seconds, an internal alarm signal is 8 times 
and an external alarm signal is 15 times. The risk decision part 25 may be constituted so that the 
external alarm signal as the 2nd alarm signal may be outputted, when it outputs the internal alarm 
signal as the 1st alarm signal when there is the number of times judged to be a dangerous state 
among the predetermined number of times in the 1st number of times, and there is the 2nd number 
of many number of times from the 1st number of times. When the predetermined number of times 
considers it, for example as 15 to 25 times, the 2nd number of times is [ the 1st number of times ] 
good to use ten to about 20 about 5 to 10 times. 
[0044] 

An internal alarm signal is a thing for checking the existence of abnormalities, for example 
comparatively slight alarm 2, for example, person, or demanding cautions from him. When the risk 
decision part 25 outputs an internal alarm signal, the indoor monitoring instrument 1 is constituted 
from the loudspeaker which is not illustrated [ with which the bathroom 3 was equipped ] by the 
alarm equipment 38, for example so that voice response of the message of "whether it is OK" may 
be carried out. An external alarm signal is a serious alarm signal as compared with an internal alarm 
signal. Hereafter, when not distinguishing an internal alarm signal and an external alarm signal in 
particular, it is only called an alarm signal. 
[0045] 

The arithmetic unit 20 is provided with the alarm equipment 38 which emits an alarm. The alarm 
equipment 38 comprises inputting an alarm signal so that an alarm may be emitted. The alarm 
equipment 38 is good to constitute so that an alarm may be emitted, when the risk decision part 25 
judges that the person 2 is in a dangerous state, for example, or when abnormalities, such as failure, 
occur in the indoor monitoring instrument 1. The alarm equipment 38 is constituted so that the 
alarm of a different kind may be emitted according to the inputted alarm signal. An alarm which is 
specifically different for every kind of inputted alarm signal, for example is set up. In other words, 
the alarm equipment 38 is with the Inputted internal alarm signal and an external alarm signal, and is 
set up emit an alarm different, respectively. Thereby, the user (administrator) of a device can 
recognize easily that the person 2 is in a dangerous state, for example with the emitted alarm, for 
example. Since it receives unusually and can respond promptly by doing in this way, reliability can be 
improved. The arithmetic unit 20 is good to constitute via the interface 37, so that generating of an 
alarm may be notified outside, when the alarm equipment 38 operates. Although the alarm equipment 
38 is illustrated as external, it is good also as built-in in this figure. 
[0046] 

It has the interface 37 for the arithmetic unit 20 to communicate with the exterior. The interface 37 
is constituted so that it can report outside, when an alarm is emitted, for example by the alarm 
equipment 38. A report is based on the strength of the light which includes a sound, a character, a 
sign, and interior illumination, for example, or vibration. The interface 37 is provided with the function 
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connected to communication lines, such as a general telephone line, an ISDN circuit, a PHS circuit, 
or a cellular-phone circuit. That is, when the indoor monitoring instrument 1 is installed in the home, 
for example, distant medical facilities, such as a place, for example, a hospital etc., can be notified 
by using the above-mentioned communication line, even if it was a place which is distant from the 
place in which the indoor monitoring instrument 1 was installed, for example by doing in this way, the 
alarm was emitted by using the above-mentioned communication line — since it can report easily, it 
is effective. The control section 21 is provided with a voice response function, and it may be made 
to notify the condition of an alarm or the person 2 to a third party with a sound via the interface 37. 

[0047] 

according to the indoor monitoring instrument 1 of a 1st above embodiment, detect the person's 2 
position, and a motion and the person 2 breaks down also from a bathroom — etc. — a dangerous 
state can be judged certainly and promptly. Since the sinking condition in an organ bath is 
detectable, early detection is possible. When the person 2 is in a washing place, even if it detects 

when the appeal into a bathroom is performed slowly, unnecessary appeal and report are 
reduced and the person 2 is in an organ bath. By the person's 2 room, it is possible to choose 
correspondence and it can be compatible in use of a comfortable bathroom, and emergency 
correspondence by quiet, such as giving priority to a quick report. 
[0048] 

Although the case where an indoor monitoring instrument was applied to the bathroom 3 was 
explained as an example above, application of an indoor monitoring instrument may not be restricted 
above, for example, may be the interior of a room of a toilet and an ordinary home, a bedroom, or a 
sickroom of a hospital. Hereafter, the example in the case of installing an indoor monitoring 
instrument in a toilet is explained. 
[0049] 

Drawing 6 is a typical outline view of the indoor monitoring instrument 201 as a monitoring 
instrument in space which is a 2nd embodiment by this invention. The indoor monitoring instrument 
201 is the same composition as the indoor monitoring instrument 1 mentioned above. In this 
embodiment, an object domain is the toilet 203. 
[0050] 

The toilet 203 is the closed space surrounded by the wall surface in the four quarters like the 
bathroom 3. The toilet bowl 204 approaches the wall surface side which meets the entrance 206, 
and the toilet 203 is arranged. In other words, the toilet bowl 204 is installed in the inner part of the 
toilet 203. The three-dimensional sensor 10 is arranged in the upper part of the toilet 203. The 
upper part of the toilet 203 is the upper part of a ceiling or a wall surface typically. The graphic 
display shows the case where it arranges to the corner which a ceiling and a wall surface form. 
[0051] 

Although the risk decision part 25 mentioned above in drawing 2 is constituted similarly, the judging 
standard set up for every position is [ the part ] good here to set to every [ of the about 204 toilet 
bowl near position 204' and near the entrance ] position 207'. 
[0052] 

Here, the judging standard of the dangerous state in the case of the indoor monitoring instrument 
201 is explained. The standard judge that is in a dangerous state, for example in position 207' near 
the entrance. When the amplitude of a motion of the state where in other words body motions (for 
example, motion etc. which moves to the toilet bowl 204 from the entrance 206) are detected to the 
person 2 with large amplitude of a motion of the person 2 becomes small. When a motion of the 
person 2 is lost suddenly, it is good to be based on the time of the state where there is no motion 
carrying out predetermined time continuation. This is because the person 2 fell or can surmise that 
it fainted the same with having mentioned above with the indoor monitoring instrument 1 , for 
example. When a motion of the person 2 is similarly lost after movement in the entrance 206 was 
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detected, it is made not to judge witli a dangerous state. Tliis is because tlie person 2 can judge 

witli liaving come out of tlie toilet 203. 

[0053] 

In about 204-toilet bowl position 204', when a motion of the person 2 is lost suddenly, it is good to 
be based on the time of the state where there is no motion carrying out predetermined time 
continuation. This is because it can surmise that the person 2 has fainted, for example. If in other 
words it is such a judging standard, when the person's 2 breathing will be detected, it will judge with 
it not being in a dangerous state. Namely, when the person 2 has done his business, for example 
(when sitting on the toilet seat of the toilet bowl 204, or while standing in front of the toilet bowl 
204). Fundamentally, like the case of the above-mentioned organ bath 4, the person 2 is that (quiet 
state) which does not carry out a body motion, and if breathing is detected even if there is no big 
motion, he can guess a safety state. About the judgment of breathing, since it is the same as that of 
the indoor monitoring instrument 1, explanation is omitted. 
[0054] 

The above indoor monitoring instruments 201 of a 2nd embodiment. What the person's 2 size can 
advance into the toilet as an object domain, and a series of motions whether it is in the thing state 
(the seat which stands is and it has broken down from which position) whose person 2 is how or the 
person 2 is moving, and whether it left can be followed. 
[0055] 

The three-dimensional sensor 10 is explained here. The three-dimensional sensor 10 can acquire 
the three-dimensional information in an object domain by non-contact typically. Hereafter, this 
embodiment explains FG sensor used as a three-dimensional sensor. 
[0056] 

With reference to the notional perspective view of drawing 7 . the FG (fiber grating) sensor 101 used 
as the three-dimensional sensor 10 suitable for the indoor monitoring instruments 1 and 201 of this 
embodiment is explained. The FG sensor 101 can acquire the three-dimensional information on the 
subject (person 2) which exists in an object domain. That is, it is constituted so that distribution of 
the height of a subject can be measured. Here, the flat surface 102 and a subject are explained for 
the inside of an object domain as the object 103 for explanation. 
[0057] 

The FG sensor 101 is provided with the following. 

The luminescent spot projection device 1 10 as a projection means which projects two or more 
luminescent spots on an object domain. 

The imaging device 111 as an imaging means which picturizes the pattern 1 10a formed by projection 
of the luminescent spot projection device 110. 

The patterns 1 10a are two or more luminescent spots typically arranged in the shape of a tetragonal 
lattice. The shape of a luminescent spot is an approximate circle form containing an ellipse form. 
[0058] 

The object 103 in a figure is laid on the flat surface 102. The rectangular coordinate system XYZ is 
taken and the object 1 03 is put on the 1 st quadrant of an XY coordinate system so that XY axis 
may be placed in the flat surface 102. On the other hand, above the flat surface 102, the 
luminescent spot projection device 110 and the imaging device 1 1 1 are arranged on the Z-axis in a 
figure. The imaging device 111 picturizes the object 103 on which the pattern 110a was projected by 
the luminescent spot projection device 110. 
[0059] 

The imaging device 1 1 1 is provided with the following. 
Image formation lens 111a. 
Image sensor 1 15. 

The image sensor 1 1 5 is a CCD camera typically. Typically, the image formation lens 111a of the 
imaging device 1 1 1 is arranged so that the optic axis may be in agreement with the Z-axis. And the 
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image formation lens 111a carries out image formation of tlie image of the pattern 1 1 0a on the flat 
surface 102 or the object 103 to image formation face 115' (image plain) of the image sensor 115. 
Image formation face 1 15' is a field which intersects perpendicularly with the Z-axis typically, xy 
rectangular coordinate system is taken in image formation face 1 15', and the Z-axis passes along 
the starting point of xy coordinate system. At the image formation lens 111a and the equal distance, 
the luminescent spot projection device 1 10 is arranged from the flat surface 2 at the place which 
only the distance d (base length d) separated from the image formation lens 1 1 la to the negative 
direction of the Y-axis. The pattern 1 1 0a which two or more luminescent spots 1 1 0b form with the 
luminescent spot projection device 1 10 is projected on the object 103 and the flat surface 102. y 
shaft orientations are also base line directions of the trigonometry used for the operation of the 
height later mentioned by drawing 9 . 
[0060] 

The image sensor 1 15 is a CCD image sensor typically. The element of CMOS structure other than 
CCD is announced briskly these days, and, naturally it is usable also in them. There are some which 
were especially provided with the function of inter-frame difference ** or binarization into these at 
the element itself, and use of these elements is preferred. 
[0061] 

The control device 1 14 is connected to the image sensor 1 15. In other words, the imaging device 
1 1 1 is connected to the control device 1 14. The control device 1 14 controls the FG sensor 101 
whole. Although the control device 1 14 is typically installed in the imaging device 1 1 1 and a different 
body, it may be constituted in one. The miniaturization of a device can be attained if it does in this 
way. The control devices 1 14 are computers, such as a personal computer, typically. In the control 
device 1 1 4, the image processing device 1 1 7 which acquires the image of the pattern picturized by 
the imaging device 1 1 1 is incorporated. 
[0062] 

Furthermore in the control device 114, the height operation part 118 which calculates the height of 
the object 103 as a subject by trigonometry based on the pattern image and reference image which 
were picturized by the imaging device 1 1 1 is incorporated. Here, although a reference image and a 
pattern image are images picturized, for example by the imaging device 111, they are a concept also 
including the information on the position on each image sensor 1 15 (or image formation face 1 15') of 
a reference image and a pattern image. That is, a reference image and a pattern image are images of 
the pattern 1 1 0a formed by projection of the luminescent spot projection device 1 1 0. Here a 
reference image is an image of the pattern 1 10a in case the object 103 does not exist in the flat 
surface 102, and a pattern image is an image of the pattern 110a when the object 103 exists in the 
flat surface 1 02. That is, a reference image is an image which shows the reference position of each 
luminescent spot 1 10b of the pattern 1 1 0a. A reference image is good to save beforehand at the 
image processing device 1 17. Here, a reference image is not as what is called an image, for example, 
and is good to make it save in the form of the information on positions about the position of each 
luminescent spot 1 10b, such as coordinates. If it does in this way, when detecting the movement 
magnitude of a luminescent spot based on the pattern image and reference image which are 
mentioned later, since what is necessary is just to compare coordinates and the direction of a 
luminescent spot, for example, processing becomes simple. 
[0063] 

The imaging device 1 1 1 is good to have the filter 111b which dims the light of wavelength other than 
the periphery of the wavelength of the laser luminous flux LI generated by the below-mentioned 
light flux generating part 1 05 (refer to drawing 10 ). The filters 1 1 1 b are light filters, such as an 
interference filter, and are typically good to arrange on the optic axis of the image formation lens 
11 la. If it does in this way, since the luminous intensity of the pattern 1 10a projected from the 
luminescent spot projection device 110 among the lights which receive light to the image sensor 115 
goes up relatively, the imaging device 1 1 1 can reduce the influence by disturbance light. The laser 
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luminous flux L1 generated by the light flux generating part 105 is the light flux of infrared light laser 
typically. It may irradiate with the laser beam LI continuously, and may irradiate with it 
intermittently. In glaring intermittently, the image pick-up by the imaging device 1 1 1 is synchronized 
with the timing of an exposure, and it is made to perform it. 
[0064] 

The FG sensor 101 is good to constitute so that it may become irregular, in order to distinguish 
from disturbance light, when picturizing the pattern 1 10a with the imaging device 111. Abnormal 
conditions are the operation which repeats periodically the luminescence (exposure) stop of the 
laser luminous flux LI by the light flux generating part 105, and performs it, for example. In this case, 
the luminescence stop of the laser luminous flux L1 may carry out the luminescence stop of the 
light source, for example, and may be made to carry out a luminescence stop by rotating a gobo and 
a slit. In this case, the influence of disturbance light can be remarkably reduced by taking out the 
light-receiving signal in sync with these abnormal conditions. It may be made for abnormal 
conditions to also change the output of the laser luminous flux LI by the strength of disturbance 
light furthermore in addition to It may be made for the image processing device 1 1 7 to 
generate the signal which deducted the light-receiving signal when not irradiating with the laser 
luminous flux LI from the light-receiving signal when irradiating with the laser luminous flux LI. 
Thereby, the influence of disturbance light can be reduced. In order to secure reliability, the FG 
sensor 101 may constitute modulation operation so that the output signal of a multiple-times deed 
and its average may be used as acquired data, i.e., a pattern image. 
[0065] 

Here, an operation of the FG sensor 101 is explained with reference to drawing 7 . First, the concept 
of measurement of the height of the object 103 is explained. In the portion in which the object 103 
exists, the pattern 1 1 Da projected on the flat surface 1 02 by the luminescent spot projection device 
1 1 0 is interrupted by the object 1 03, and does not arrive at the flat surface 1 02. If the object 1 03 
exists here, the luminescent spot 110b on which it should be projected by the point 102a on the flat 
surface 102 will be projected by the point 103a on the object 103. From the place from which the 
image formation lens 111a and the luminescent spot projection device 1 10 have separated only the 
distance d (base length d) again when the luminescent spot 1 10b moved to the point 103a from the 
point 102a, In image formation face 1 15' up, the place which should be carried out image formation 
carries out image formation to point 102a' (x, y) at point 103a' (x, y+delta). That is, when the time of 
the object 103 not existing and the object 103 exist, the image of the luminescent spot 1 10b will 
move only the distance delta to y shaft orientations. 
[0066] 

As this shows drawing 8 , for example, only delta will move the image of the luminescent spot 1 10b 
which carried out image formation to y shaft orientations with the object 1 03 with height at image 
formation face 1 15' of the image sensor 1 15. 
[0067] 

The position of the point 103a on the object 103 can specify the FG sensor 101 in three dimensions 
by measuring this delta. That is, the height of the point 103a is known. Thus, if a certain point does 
not exist [ the object 103 ], when measuring a difference with the actual image formation position on 
image formation face 115 'the point which should be turned image formation up and the image 
formation face 115', if it is distributed and the height of the object 103 puts in another way, three- 
dimensional shape is measurable. Or the three-dimensional coordinates of the object 103 are 
measurable. If the pitch of the pattern 110a, i.e., the pitch of the luminescent spot 110b, is made 
fine to such an extent that the correspondence relation of the luminescent spot 1 10b does not 
become unknown, distribution of the height of the object 103 can be measured so in detail. 
[0068] 

Here, the operation of the height by the height operation part 1 1 8 is explained. The height operation 
part 118 reads a pattern image and a reference image, and measures the movement magnitude delta 
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of the image of the luminescent spot 1 10b. Measurement of the movement magnitude delta creates 
the difference image of a pattern image and a reference image first. And the movement magnitude 
delta of the position of the image of a luminescent spot corresponding from this difference image is 
measured. The movement magnitude delta is calculated by, for example, calculating the pixel number 
(what pixel moved?) which the position of the image of the luminescent spot 110b moved. Although 
explained by the case where a difference image is created, the above saves the reference image in 
the form of the information on the position of each luminescent spot 11 Ob, is comparing the 
information on the position of each luminescent spot 110b of a pattern image with the information 
on the position of the luminescent spot 1 10b of a reference image, and may measure the movement 
magnitude delta. If it does in this way, since it is not necessary to generate a difference image, 
processing can be simplified. The height operation part 118 calculates the height of the object 3 by 
trigonometry based on the movement magnitude delta. With reference to drawing 9 , calculation of 
the height of the object 103 by trigonometry is explained. 
[0069] 

Drawing 9 is the imaging device 111, the luminescent spot projection device 110, the object 103, and 
the side view that looked at the relation with the flat surface 102 to the X axial direction (refer to 
drawing 7 ). Here, it explains by the case where the height of the object 103 is Z1. The center (the 
center of the source of pattern light) of the luminescent spot projection device 1 1 0, and the center 
of the image formation lens 111a, Detach only the distance d in parallel with the flat surface 102, 
and it is arranged, and the distance to image formation face 115' (image sensor 115) from the image 
formation lens 1 1 la I (El) (almost equal to the focus of the image formation lens 111a), h and the 
height from the flat surface 102 of the point 103a of the object 103 of the distance from the image 
formation lens 1 1 la to the flat surface 102 are Z1. the result by which the object 103 was placed on 
the flat surface 102 — the image formation face 115 — suppose that it moved to 'the point 103a 
that upper point 1 02a' left only delta'. 
[0070] 

If the point that the line which connects the center and the point 103a of the image formation lens 
1 1 1a in a figure intersects the flat surface 102 is made into 102a", the distance D of the point 102a 
and point 102a." If triangle 103a'-102a'-1 1 la and triangle 102a"-102a-1 1 la are observed, it will be 
D=delta-h/l, and if triangle 1 1 1a-1 10-103a and triangle 102a"-102a-103a are observed, it will be D= 
(d-Z1)/(h-Z1). If Z1 is calculated from both this type, it will become like a following formula. 
Z 1 Kh^anddelta) /(d-l+h-delta) ( 1 ) 

As mentioned above, the height of the object 103 is computable. 
[0071] 

The past fixed count operation was done or the height of the object 103 calculated by the height 
operation part 1 1 8 is good also as the moving average deviation of the height calculated within past 
fixed time, or period average rates. By doing In this way, the sudden noise by flicker of the daylight 
inserted from random noise or a window, etc. can be reduced, and the reliability of the height of the 
calculated object 103 improves. 
[0072] 

As mentioned above, the FG sensor 101 picturizes the pattern 1 10a formed in the object domain by 
projection of the luminescent spot projection device 1 10 with the imaging device 111, Since the 
height of a subject is calculated by the height operation part 1 18 by trigonometry based on this 
pattern image and reference image that were picturized, the height of a subject is measurable. Since 
the FG sensor 101 can measure the height of a subject in respect of the plurality in an object 
domain, it can measure distribution of the height of a subject. The temporal change of level 
distribution is also measurable by measuring distribution of this height, for example with a certain 
time interval. 
[0073] 

With reference to the typical perspective view of drawing 10 , the luminescent spot projection device 
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110 suitable for the FG sensor 101 is explained. The luminescent spot projection device 1 10 is 
provided with the following. 

The light flux generating part 105 as a luminous flux generating means which generates coherent 
light flux. 

Fiber grating 120 (only henceforth the grating 120). 

Coherent light flux is infrared light laser typically. The light flux generating part 105 is constituted so 
that a parallel pencil may be generated. The light flux generating part 105 is a semiconductor laser 
device typically constituted including an unillustrated collimating lens, and the parallel pencil 
generated is the laser luminous flux LI. And the section of the laser luminous flux LI is approximate 
circle-shaped light flux. If substantially parallel to a parallel pencil, it is good and light flux near in 
parallel is also included here. 
[0074] 

Here, the grating 120 is explained by the case where it is arranged in parallel (it is right-angled to 
the Z-axis) with the flat surface 102. The laser beam LI is entered in Z shaft orientations at the 
grating 120. Then, the laser beam LI serves as a divergent wave, with each optical fiber 121, after it 
condenses in a field with the lens effect, spreads, and goes and interferes, and the pattern 110a is 
projected on the flat surface 102 which is a surface of projection. Arranging the grating 120 in 
parallel with the flat surface 102 is arranging so that the flat surface containing the axis of each 
optical fiber 121 of FG element 122 which constitutes the grating 120, and the flat surface 102 may 
become parallel. 
[0075] 

The grating 120 is constituted including two FG elements 122. In this embodiment, the flat surface 
of each FG element 122 is mutually parallel. Hereafter, the flat surface of each FG element 122 is 
called element flat surface. In this embodiment, the axis of the optical fiber 121 of two FG elements 
122 lies at right angles mostly mutually. 
[0076] 

As for FG element 122, several 10 - about 100 numbers put in order and constitute in parallel the 
optical fiber 121 whose diameters are several 10 microns and about 10 mm in length in a sheet 
shaped, for example. Two FG elements 122 may contact, may be arranged, and may vacate and 
arrange distance to the normal line direction of each element flat surface. In this case, mutual 
distance of two FG elements 122 is made into the grade by which projection of the pattern 110a is 
not hindered. Typically, the laser luminous flux LI is vertically entered to the element flat surface of 
the grating 1 1 0. 
[0077] 

As mentioned above, the luminescent spot projection device 110 can miniaturize an optical case, 
without needing a complicated optical system, since the grating 120 constituted including two FG 
elements 122 serves as an optical system. Furthermore, the luminescent spot projection device 110 
is using the grating 120, is simple composition and can be projected on the flat surface 102 by using 
two or more luminescent spots 1 10b as the pattern 1 10a. 
[0078] 

Although the pattern was explained as two or more luminescent spots above, it is good also as two 
or more luminescent lines. That is, it may be made to measure the height of a subject using an 
optical cutting method. In this case, it has the luminescent line projection device 210 as a projection 
means which projects a luminescent line on an object domain instead of the luminescent spot 
projection device 110. Although the number of the luminescent lines projected with the luminescent 
line projection device 210 is plurality typically, it may be one. Hereafter, in two or more case, a 
luminescent line is explained. Hereafter, the thing at the time of using an optical cutting method for 
the FG sensor 101 is explained as FG sensor 101'. 
[0079] 

FG sensor 101' is explained with reference to the typical key map of drawing 11 . The luminescent 
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line projection device 210 projects two or more luminescent lines 210b on tine flat surface 102 in 
parallel. The imaging device 1 1 1 picturizes the object 103 and the flat surface 102 where the pattern 
210a was projected by the luminescent line projection device 210. Two or more luminescent lines 
210b are projected at equal intervals. Two or more luminescent lines 210b form the pattern 210a, 
The direction of the luminescent line 210b and the base line direction of trigonometry are almost 
vertical. That is, the direction of the luminescent line 210b is vertical to the y-axis. Here, it may be 
one although the luminescent line is made into two or more. In this case, FG sensor 101' can be 
constituted still more simply. 
[0080] 

Here, the concept of the height measurement of the object 103 using an optical cutting method is 
explained. In the portion in which the object 103 exists, the pattern 210a projected on the flat 
surface 102 by the luminescent line projection device 210 is interrupted by the object 103, and does 
not arrive at the flat surface 102. If the object 103 does not exist here, the luminescent line on 
which it should be projected by the point 102a on the flat surface 102 is projected by the point 103a 
on the object 103. the luminescent line moved to the point 103a from the point 102a — image 
formation face 115from place from which image formation lens 111a and luminescent line projection 
device 210 have separated only distance d (base length d)' — in a top, the place which should be 
carried out image formation carries out image formation to point 102a' (x, y) at point 103a' (x, 
y+delta). That is, when the time of the object 103 not existing and the object 103 exist, a 
luminescent spot will move only the distance delta to y shaft orientations. 
[0081] 

As this shows drawing 12, for example, only delta will move the image of the luminescent line 210b 
which carried out image formation to y shaft orientations with the object 103 with height at image 
formation face 1 15' of the image sensor 1 15. The position of the point 103a on the object 103 can 
specify in three dimensions by measuring this delta like the FG sensor 101. That is, the height of the 
point 103a is known. If the pitch of the pattern 210a, i.e., the pitch of the luminescent line 210b, is 
made fine to such an extent that the correspondence relation of the luminescent line 210b does not 
become unknown, distribution of the height of the object 103 can be measured so in detail. 
Calculation of the height by the height operation part 1 18 is the same as that of explanation of 
drawing 9 . 
[0082] 

As mentioned above, FG sensor 101' makes a pattern two or more luminescent lines, compared with 
the case where a pattern is made into a luminescent spot, it is measuring movement of a 
luminescent line, and can measure movement of the arbitrary points of a luminescent line, and can 
recognize the continuous shape of the direction of a luminescent line. In other words, the resolution 
of measurement of the X axial direction in a figure can be improved. 
[0083] 

With reference to the typical perspective view of drawing 13 , the luminescent line projection device 
210 suitable for FG sensor 101' is explained. The luminescent line projection device 210 is provided 
with the following. 

The li ght flux g enera ti ng p art 1 05 m entioned above in drawing 10 . 
Fiber grating 220 (only henceforth the grating 220). 

[0084] 

Here, the grating 220 is explained by the case where it is arranged in parallel (it is right-angled to 
the Z-axis) with the flat surface 102. The laser beam LI is entered in Z shaft orientations at the 
grating 220. Then, the laser beam LI serves as a divergent wave, with each optical fiber, after it 
condenses in a field with the lens effect, spreads, and goes and interferes, and the pattern 210a is 
projected on the flat surface 102 which is a surface of projection. Arranging the grating 220 in 
parallel with the flat surface 102 is arranging so that the flat surface containing the axis of each 
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optical fiber 221 of 1st FG element 222 that constitutes the grating 220, and the flat surface 102 

may become parallel, as later mentioned by drawing 14 . 

[0085] 

The grating 220 is explained with reference to the mimetic diagram of drawing 14 . (a) is a 
perspective view and (b) is a front view. The 1st fiber grating element 222 (henceforth 1st FG 
element 222) that turned the axis of each optical fiber 221 in the 1st direction v1 and as for which 
the grating 220 put two or more optical fibers 221 in order in parallel and planate. The 2nd fiber 
grating element 223 (henceforth 2nd FG element 223) that put two or more optical fibers 221 in 
order in parallel and planate towards the 2nd direction v2 that is different from the 1st direction v1 
in the axis of each optical fiber 221, It Is constituted including the 3rd fiber grating element 224 
(henceforth 3rd FG element 224) that put two or more optical fibers 221 in order In parallel and 
planate towards the 3rd direction v3 that is different from the 1st direction v1 and the 2nd direction 
v2 in the axis of each optical fiber 221. In this embodiment, the flat surface of each FG elements 
222, 223, and 224 is mutually parallel. Here, in order to identify each FG element, it is called the 1st 
FG element, the 2nd FG element, and the 3rd FG element. According to this embodiment, it has 
piled up in order of the 1st FG element, the 2nd FG element, and the 3rd FG element, however, it 
may pile up in order of other order, for example, the 1st FG element, inside, the 3rd FG element, and 
the 2nd FG element. Hereafter, the flat surface of each FG elements 222, 223, and 224 is called 
element flat surface. 
[0086] 

1st FG element 222, 2nd FG element 223, and 3rd FG element 224 are the same as FG element 122 
mentioned above. In a graphic display, although each FG elements 222, 223, and 224 show the case 
where it contacts and arranges, they may vacate and arrange distance to the normal line direction 
of an element flat surface, respectively. In this case, mutual distance of each FG elements 222, 223, 
and 224 is made into the grade by which projection of the pattern 210a Is not hindered. 
[0087] 

You make it pile up 1st FG element 222, 2nd FG element 223, and each other's 3rd FG element 224, 
and they constitute the grating 220. in addition — being mentioned here — it piles each other up — 
making — it is piled up so that each element flat surface of each FG elements 222, 223, and 224 
may become almost parallel. In other words, by this embodiment, the grating 220 is laid on top of the 
order of 1 st FG element 222, 2nd FG element 223, and 3rd FG element 224 so that each element 
flat surface may become parallel. The grating 220 is constituted so that the laser luminous flux LI 
generated by the light flux generating part 105 may be made to penetrate. The laser luminous flux 
LI is made to penetrate here in order of 1st FG element 222, 2nd FG element 223, and 3rd FG 
element 224. Typically, the laser luminous flux LI is vertically entered to the element flat surface of 
the grating 220 (1st FG element 222). 
[0088] 

As shown in drawing 14 (b), in this embodiment, the 1st direction v1 and 2nd direction v2 lie at right 
angles mostly. The 3rd direction v3 makes it rotate from the 1st direction v1 in the field where only 
the predetermined angle theta is parallel to an element flat surface, and 3rd FG element 224 is piled 
up. The predetermined angle theta is later mentioned with reference to drawing 15. 
[0089] 

Here, the predetermined angle theta is explained with reference to drawing 15 . The change of a 
luminescent spot by giving the predetermined angle theta first is explained, (a) explains by the case 
where the predetermined angle theta is theta 1, as shown in (b). (a) is a figure showing a part of 
pattern 210a' projected when this side is made to penetrate the laser luminous flux L1 from the 
****** side of (b). By graphic display, about 10 degrees has shown theta 1 as reference. First, the 
luminescent spots 251, 252, 253, 254, and 255 which are a part of pattern 210a' projected when the 
predetermined angle theta is 0 degree are observed. And if the predetermined angle theta 1 is given 
to 3rd FG element 224, it will diffract to the straight line 251a which is a generation direction of 
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each luminescent spot in the direction of straight-line 251a' which makes the angle theta 1, 
respectively, and each above-mentioned luminescent spot will project a new luminescent spot. If it 
furthermore explains and the luminescent spot 251 will be observed, it will diffract in the direction of 
straight-line 251a', and the luminescent spot 251 will project new luminescent spot 251' on it. 
[0090] 

Thereby, since the diffraction direction of a luminescent spot changes with the predetermined angle 
theta, by some theta, it is parallel and two or more luminescent line sequences (only henceforth two 
or more luminescent lines) arranged at equal intervals and a dense luminescent spot array can be 
projected, for example. In other words, two or more luminescent lines can be easily projected by 
adjusting the predetermined angle theta to 3rd FG element 224. 
[0091] 

With reference to the mimetic diagram of drawing 1 6 , the predetermined angle theta is adjusted and 
the example in the case of making a pattern into two or more luminescent lines is explained. A 
luminescent line is formed because two or more luminescent spots gather linearly, an FG element — 
low — diffraction efficiency is uniformly near over the high order diffracted light from the next, and 
since the luminescent line is formed because two or more luminescent spots gather, even if the 
luminosity of the center section of the luminescent line says in the direction of an end of a 
luminescent line from a center section, it cannot change easily. That is, a luminescent line with 
uniform luminosity can be projected. When using two or more luminescent lines, the predetermined 
angle theta is preferably good most preferably to consider [ 0.1-10-degree / 1-8-degree ] it as 
about 5 degrees. It becomes two or more luminescent lines same also in the case of theta= 85 
degrees. However, the pattern projected turns into a pattern made to rotate (b) of 90 degrees in 
this case. 
[0092] 

As mentioned above, the luminescent line projection device 210 is making 1st FG element 222, 2nd 
FG element 223, and 3rd FG element 224 penetrate the laser luminous flux LI, and since the pattern 
210a of two or more luminescent lines can be projected, it can be constituted simply. The 
luminescent line projection device 210 can miniaturize an optical case, without needing a 
complicated optical system, since the grating 220 constituted including 1st piled-up FG element 
222, 2nd FG element 223, and 3rd FG element 224 serves as an optical system. Since it is 
constituted in this way, it can project on the flat surface 102 by using two or more luminescent lines 
as the pattern 210a. Since a luminescent line is formed by set of a luminescent spot, two or more 
luminescent lines with uniform luminosity can be projected. For this reason, it is predominant when 
measuring movement of a luminescent line like this embodiment. 
[0093] 

For example, it explained in the case of the luminescent line projection device 210 mentioned above, 
but it is not restricted to this, a luminescent line projection device may be constituted using a 
cylindrical lens, a slit, etc. so that two or more luminescent lines may be projected as the pattern 
210a. 
[0094] 

The luminescent line projection device 310 is shown in drawing 1 7 as another example of a 
luminescent line projection device. The luminescent line projection device 310 has the optical 
element 31 1 formed with optical glass. The convex 31 la section of an approximately triangle is 
formed in the incidence side of light flux for a section, and, as for the optical element 31 1, the 
cylinder side 311b is further formed in the incidence side tip part of the light flux of the heights 
311a. The optical element 31 1 is a PAUERU lens currently typically indicated by US4826299. In such 
a cylinder side 31 lb of the optical element 311, a luminescent line can be projected on an object 
domain by light flux generating part 105' by entering laser-luminous-flux LI' of a path smaller than 
the curvature radius of this cylinder side 311b. Two or more luminescent lines can be projected on 
the object domain side of the optical element 31 1 by arranging a diffraction element, for example, 
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the FG element mentioned above. The luminescent line projection device 310 can project two or 

more luminescent lines with uniform luminosity by using such an optical element 31 1. 

[0095] 

It may be made for FG sensor 101' to picturize two or more pattern images projected on the 
position which is fully a high speed compared with a motion of a subject, and scans a luminescent 
line to y shaft orientations in a figure, and from which a luminescent line differs in an object domain 
in the object domain, as shown in the mimetic diagram of drawing 18 . In this case, it is considered as 
luminescent line projection device 210' which can scan the luminescent line which projected the 
luminescent line generating means to the specific direction of an object domain. It is good also as a 
pattern image which is an image of the above-mentioned pattern 210a (refer to drawing 11 ) by the 
combination of two or more pattern images picturized in this way in this case. In other words, as 
shown in (b), the same pattern image as the pattern image of the object domain where it was 
projected, two or more above-mentioned luminescent lines 210a, i.e., pattern, may be generated by 
combining the pattern image of the luminescent line projected on a different position. If it 
furthermore explains, it will be generating the pattern image of the object domain where two or more 
luminescent lines were projected, for example like a graphic display combining the pattern image 
acquired to the time t1, t2, t3, and t4. That is, while the luminescent line is scanning the inside of an 
object domain, the number of times which acquired the pattern image turns into a number of the 
image of the luminescent line on the pattern image put together. There is one luminescent line to 
scan typically. 
[0096] 

Here, with reference to the typical outline view of drawing 19 , the example of installation of the FG 
sensor 101 in the case of the indoor monitoring instrument 1 is explained. The luminescent spot 
projection device 110 and the imaging device 1 1 1 are arranged to the top both ends of the wall 
surface 64 of the bathroom 3. In the graphic display, the imaging device 1 1 1 is arranged at the 
person's 2 end by which the luminescent spot projection device 110 has been about arranged for 
the luminescent spot projection device 1 10 at the end by the side of the head upper part, and the 
end by the side of reverse. As shown in (b), the luminescent spot projection device 1 10 has 
projected the pattern 1 10a on the organ bath 4 of the bathroom 3, and the washing place 7. It is set 
up and the field angle of the imaging device 111 is so that the bathroom 3 whole can be picturized. 
The control device 114 may also be incorporated in the control section 21 explained by drawing 2 . 
The composition of the Indoor monitoring instrument 1 can be simplified by doing in this way. 
[0097] 

Typically, the luminescent spot projection device 1 10 leans and installs the optic axis (projecting 
direction of laser luminous flux) to the perpendicular direction of an object domain like a graphic 
display. By doing in this way, the pattern 110a can be projected broadly easily. It can perform easily 
detaching and installing the distance of the imaging device 1 1 1 and the luminescent spot projection 
device 1 10, for example. In other words, it can perform taking long base length easily. The imaging 
device 1 1 1 leans and installs an optic axis to the perpendicular direction of an object domain 
similarly. By doing in this way, the bathroom 3 whole can be picturized easily. It can perform taking 
long base length easily. Here, as mentioned above, the luminescent spot projection device 110 and 
the imaging device 1 1 1 may be about installed in parallel to said perpendicular direction, although 
each optic axis is leaned and installed to the perpendicular direction of the level surface. Each optic 
axis of each other may be turned in parallel, and may be installed. 
[0098] 

The imaging device 1 1 1 and the luminescent spot projection device 1 10 are good to detach and 
install distance to some extent. By doing in this way, since the distance d (base length d) mentioned 
above in drawing 7 becomes long, change can be detected sensitively. Here, long base length is 
taken by arranging to the top both ends of the wall surface 64. It may be short although taking for a 
long time is preferred as for base length. However, as mentioned above, although it becomes difficult 
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to detect the small movement toward breathing etc. In this case, If the person's 2 centrold position 
is detected, the small detection which moves (breathing) Is also possible. Here, although It attached 
FG sensor 101 and being explained. It may Install similarly about FG sensor 101'. 
[0099] 

The three-dimensional information in an object domain Is correctly acquirable by using the above FG 
sensors 101 as the three-dimensional sensor 10. The anything which can acquire the three- 
dimensional information not only on the FG sensor 101 mentioned above but an object domain, the 
three-dimensional sensor 10 may be good, for example, may be a sensor using moire, a sensor using 
a stereo camera, and a sensor using two or more distance sensors. 
[0100] 

The sensor using moire can acquire three-dimensional information by, for example, picturizing the 
moire pattern formed using two slits. By using moire, since the level distribution of the direction of 
stripes can be measured continuously, highly precise three-dimensional information is acquirable. 
Moire is a coarse striped pattern produced according to the difference of both spatial frequency, 
when two regular Intensity distribution Is piled up. There are moire of the sum produced by the sum 
of two Intensity distribution and moire of the product produced by a product, the photograph which 
exposed two regular distribution doubly can realize the former, and the latter should just look at the 
transparency which recorded each regular distribution In piles. A motion of the person 2 Is also 
detectable with high precision by using the information on the phase of a moire pattern. 
[0101] 

The sensor using a stereo camera is acquiring a stereo image and searching for the corresponding 
points on this stereo image, for example with two CCD cameras, and can measure the level 
distribution of an object domain by trigonometry. That Is, the three-dimensional information on an 
object domain is acquirable. Since three-dimensional Information Is acquired based on a two- 
dimensional picture, It Is highly precise. 
[0102] 

The sensor using two or more distance sensors can acquire three-dimensional information by 
measuring the distance of two or more point of measurement of installation and an object domain 
for two or more distance sensors corresponding to the required point of measurement. By using 
distance sensors, the influence of disturbance light can acquire three-dimensional information 
correctly few. Since there Is no necessity for Image processing. It can have simple composition. The 
distance sensors to be used may be the types which used trigonometry like an infrared sensor well 
fundamental anything, and. It may be an ultrasonic sensor and may be a type (what measures the 
time when light emits and comes back and measures distance) of a time TSUUFU light (Time-to- 
flight). 
[0103] 

[Effect of the Invention] 

As mentioned above, the three-dimensional sensor which acquires the three-dimensional 
information in an object domain according to this Invention, The height change detecting means 
which detects change of the height in said object domain based on said acquired three-dimensional 
Information, The position detecting means which detects the position of a subject based on change 
of said detected height. The motion detecting means which detects a motion of said subject based 
on change of said detected height, Said subject Is provided with a risk decision means to judge 
whether it is in a dangerous state, based on the position of said detected subject, and a motion, and 
it said risk decision means. Since it is constituted so that the judgment of whether to be in said 
dangerous state may be performed based on the judging standard set up for every position in said 
object domain, it not only can judge the dangerous state of a subject correctly, but it can provide 
the simple monitoring Instrument In space. 
[Brief Description of the Drawings] 

[Drawing 1] It is a typical outline view of the indoor monitoring Instrument which Is a 1st embodiment 
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of this invention. 

[Drawing 2] It is a block diagram showing the composition of the indoor monitoring instrument which 
is a 1st embodiment of this invention. 

[Drawing 3] It is a schematic diagram which is used by a 1st embodiment of this invention and in 
which showing the waveform pattern of breathing. 

[Drawing 4] It is a schematic diagram showing the waveform pattern of normal and unusual breathing 
in the case of drawing 3 . 

[Drawing 5] It is a figure showing the table of the name of a disease corresponding to the waveform 
pattern of unusual breathing in the case of drawing 4 . or a disease part. 

[Drawing 6] It is a typical outline view of the indoor monitoring instrument which is a 2nd embodiment 
of this invention. 

[Drawing 7] It is a notional perspective view of FG sensor which is an embodiment of the invention. 
[Drawing 8] It is a mimetic diagram explaining the image of the pattern which carried out image 
formation to the image formation face in the case of drawing 7 . 

[Drawing 9] It is a diagram explaining the operation of the height of the subject in the case of 
drawing 7 . 

[Drawing 10] It is a typical perspective view explaining the luminescent spot projection device in the 
case of drawing 7 . 

[Drawing 1 1] It is a notional perspective view of FG sensor using the optical cutting method which is 
an embodiment of the invention. 

[Drawing 12] It is a diagram explaining the image of the pattern in the case of drawing 1 1 . 
[Drawing 13] It is a typical perspective view explaining the luminescent line projection device in the 
case of drawing 1 1 . 

[Drawing 1 4] They are the (a) perspective view explaining the grating in the case of drawing 13 . and 
the (b) front view. 

[Drawing 15] They are a mimetic diagram of the (a) pattern explaining the pattern projected by the 
grating of drawing 14 , and a front view of the (b) grating. 

[Drawing 1 6] lt is a schematic plan view showing the pattern projected by the grating of drawing 1 4 . 
[Drawing 1 7] It is a typical perspective view showing another gestalt of the luminescent line 
projection device in the case of drawing 1 1 . 

[Drawing 1 8] It is a figure showing another gestalt of the luminescent line projection device in the 
case of drawin g 1 1 , and is an explanation **** mimetic diagram about the combination of the typical 
perspective view of (a) FG sensor, and the (b) pattern image. 

[Drawing 19] They are (a) typical outline view explaining the example in the case of installing FG 
sensor which is an embodiment of the invention in a bathroom, and the (b) top view. 
[Description of Notations] 

1 Indoor monitoring Instrument 

2 Person 

3 Bathroom 

4 Organ bath 

7 Washing place 

10 Three-dimensional sensor 

20 Arithmetic unit 

21 Control section 

22 Height change primary detecting element 

23 Position detector 

24 Motion detection part 

25 Risk decision part 
31 Storage parts store 
38 Alarm equipment 
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101 FG sensor 

lOI'FG sensor (thing using an optical cutting method) 

1 02 Flat surface 

103 Object 

105 Light flux generating part 

1 1 0 Luminescent spot projection device 
110a Pattern 

11 Ob Luminescent spot 

1 1 1 Imaging device 

1 14 Control device 

115 Image sensor 

1 17 Image processing device 

1 18 Height operation part 

120 Grating 

121 Optical fiber 

122 FG element 

201 Indoor monitoring instrument 

203 Toilet 

204 Toilet bowl 

210 Luminescent line projection device 

210a Pattern 

210b Luminescent line 

220 Grating 

221 Optical fiber 

222 The 1st FG element 

223 The 2nd FG element 

224 The 3rd FG element 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] 

This invention relates to the monitoring instrument in space for supervising change of the position 
of a subject, a motion, etc. which exists especially in space about the monitoring instrument in 
space which supervises a subject. 
[0002] 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

The motion detection sensor is proposed from the former as a monitoring instrument which 
supervises change of a motion of the subject in the inside of space, for example, a bathroom, a 
toilet, etc., for example, a person. A typical example is a thing which divides into two or more part 
images the picture which picturized and acquired the picture in a bathroom, detects whether there 
is any motion of a subject from change of a luminosity and a color for every part image, and judges 
whether the person under bathing is moving by the situation of a motion of each part image. In the 
object for the interior of a room, the device which judges an indoor person's condition from a mutual 
output as a device which detects the condition of the person in a single room including a fall 
combining the infrared image sensor attached to the ceiling and the heat ray height sensor which 
attaches to a wall surface and makes fixed height detection area is proposed. This device can 
detect whether the person under staying in the room has taken the low posture, or the high posture 
is taken, it is in tipping condition, or that is not right by setting up the detection height area of the 
sensor of a wall surface suitably. 
[0003] 

There was a monitoring instrument which supervises a sleeping person's breathing by computing the 
movement magnitude of a pattern from the picture which projected the pattern on the sleeping 
person on a bed, and picturized the projected pattern continuously (for example, refer to patent 

documents 1.). 
[0004] 

[Patent documents 1] 

JP,2002-1 75582,A (the five - 9th page. Drawing 13 [ one to ]) 
[0005] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

As mentioned above, the three-dimensional sensor which acquires the three-dimensional 
information in an object domain in this invention, The height change detecting means which detects 
change of the height in said object domain based on said acquired three-dimensional information. 
The position detecting means which detects the position of a subject based on change of said 
detected height, The motion detecting means which detects a motion of said subject based on 
change of said detected height. Based on the position of said detected subject, and a motion, it has 
a risk decision means to judge whether said subject is in a dangerous state, and said risk decision 
means is constituted so that the judgment of whether to be in said dangerous state may be 
performed based on the judging standard set up for every position in said object domain. 
Therefore, it not only can Judge the dangerous state of a subject correctly, but it can provide the 
simple monitoring Instrument in space. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

However, according to the above conventional devices, when the motion of a person had stopped, 
for example, it fell whether it was in the state which merely keeps still, and it was not able to be 
judged whether it was in a dangerous state. 

[0006] 

Then, it not only judges the dangerous state of a subject correctly, but an object of this invention is 

to provide the simple monitoring instrument in space. 

[0007] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Means for Solving the Problem] 

To achieve the above objects, the monitoring instrument 1 in space by invention concerning claim 1, 
For example, the one t hree-dimensional sensor 10 which acquires three-dimensional information in 
the object domain 3 as shown in drawing 1 and drawing 2 ; based on said acquired three-dimensional 
information. The height change detecting means 22 which detects change of height in the object 
domain 3; based on change of said detected height, The position detecting means 23 which detects 
a position of the subject 2 which carries out breathing, a body motion, and movement : based on 
change of said detected height, The motion detecting means 24 which detects movement toward 
breathing of the subject 2, a body motion, and movement ; based on a position of said detected 
subject 2, and a motion. The subject 2 is provided with a risk decision means 25 to judge whether it 
is in a dangerous state, and it; risk decision means 25, It is constituted and so that a judgment of 
whether to be in said dangerous state may be performed based on a judging standard set up for 
every position in the object domain 3 the ; object domain 3. The 1st field 7 judge that is in said 
dangerous state by the risk decision means 25 when a motion with large amplitude based on a body 
motion of the subject 2 and movement is no longer detected. When [ at which a motion with small 
ampl itude based on breathing of the subject 2 was confused ] detected no longer at the time. Or 
have the 2nd f ield 4 that differs in the 1st field 7 judge that is in said dangerous state by the risk 
decision means 25 when the state where a motion with small amplitude based on breathing of the 
subject 2 is not detected carries out predetermined time continuation, or when a body motion of the 
subject 2 occurs frequently for a short time, and the; aforementioned judging standard. It judges with 
it being in said dangerous state, when a motion whose amplitude based on a body motion of the 
subject 2 and movement is large when it detects that the subject 2 is in the 1st field 7 by the 
position detecting means 23 is no longer detected, When it detects that the subject 2 is in the 2nd 
field 4 by the position detecting means 23. When [ at which a motion with small amplitude based on 
breathing of >i"i"i"i"i"t=*>t= 2 was confused ] detected no longer at the time. Or it is constituted so that 
it may judge with it being in said dangerous state, when the state where a motion with small 
amplitude based on breathing of the subject 2 is not detected carries out predetermined time 
continuation, or when a body motion of the subject 2 occurs frequently for a short time . 



Since it has the three-dimensional sensor 1 0, the height change detecting means 22, the position 
detecting means 23, and the motion detecting means 24 if constituted in this way, a position of the 
subject 2 and a motion are detectable. Have the risk decision means 25 and the risk decision means 
25, Since it is constituted so that a judgment of whether to be in said dangerous state may be 
performed based on a judging standard set up for every position in the object domain 3, it not only 
can judge a dangerous state of a subject correctly, but it can provide a simple monitoring instrument 



MEANS 



[0008] 



in space. 



[0009] 
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As mentioned above , the subject 2 carries out breathing, a body motion, and movement , and the; 
motion detecting means 24 comprises t he monitoring instrument 1 in the space according to claim 1 
so that breathing of the subject 2, a body motion, and movement may be detected. In this case, 
although the subject 2 which carries out breathing, a body motion, and movement is a person, for 
example, it may be an animal. 
[0010] 

If constituted in this way, since breathing of the subject 2 is detected, even when there is almost no 
motion of a subject, the motion detecting means 24 is detecting breathing, and can judge the safety, 
for example. That is, a dangerous state of a subject can be judged. Since a dangerous state of the 
subject 2 can also be judged by judging normality of the breathing, and abnormalities also from 
detected breathing, the reliability of a judgment of a dangerous state increases. 
[0011] 

As mentioned above , in the monitoring instrument 1 in the space according to claim 1 , the motion 
detecting means 24 can detect movement of the subject 2. 

To claim 2, like a statement in the monitoring instrument 1 in the space according to claim 1 . It is 
good for detection of said breathing by the motion detecting means 24 to constitute so that a 
threshold of a predetermined maximum minimum may be set as both or either of amplitude and 
cycles of a periodic change of change of said height which was detected by the height change 
detecting means 22, it may judge whether it is breathing as compared with this threshold and 
breathing may be detected. 

To claim 3, like a statement in the monitoring instrument 1 in the space according to claim 1 or 
2. Said Judging standard is a time of detecting that the subject 2 is in the 1st field 7 by the position 
detecting means 23, and when a motion of the subject 2 is no longer detected after movement of 
the subject 2 is detected near the entrance of the 1 st field 7, it is good to constitute so that it may 
not judge with a dangerous state. 

Like a statement to claim 4, as the monitoring instrument 1 in space given in any 1 paragraph of 
claim 1 thru/or claim 3 shows, for exam ple to drawing 1, it is good in said object domain being the 
bathroom 3, the 1st field of; above being the washing place 7, and the 2nd field of; above being the 
organ bath 4. 

To claim 5, like a statement in the monitoring instrument 1 in space of a statement, in any 1 
paragraph of claim 1 thru/or claim 3. For example, as shown in drawing 6, it is good in said object 
domain being the toilet 203, the 1st field of; above being position 207' near the entrance, and the 
2nd field of; above being position 204' near the toilet bowl. 
[0012] 

In the monitoring instrument 1 in space of a statement, in any 1 paragraph of claim 1 thru/or claim 
5.The position detecting means 23 judges an existence region where the subject 2 exists based on 
said detected height change. It is a field including said judged existence region, and it is good to 
constitute so that a field where only a predetermined range expanded said existence region may be 
computed, priority may be given to said expanded field and a position of the subject 2 may be 
detected. 
[0013] 

Since a position of the object 2 will be detected from a field where a possibility that the subject 2 
exists is high, for example if constituted in this way, time which detection of a position of the 
subject 2 takes can be shortened, and improvement in the speed of processing can be attained. 
[0014] 

To claim 6, like a statement in the monitoring instrument 1 in space of a statement, in any 1 
paragraph of claim 1 thru/or claim 5. As shown in drawing 7 and drawing 1 1 , the three-dimensional 
sensor 101 to said object domain For example, a luminescent line. Or the projection means 110 and 
210 which project two or more luminescent spots and the imaging means 1 1 1 which picturizes a 
pattern formed by the; aforementioned projection; it has the height operation part 1 1 8 which 
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calculates height of said subject by trigonometry based on said picturized pattern image and a 

reference image. 

[0015] 

A luminescent line with which the three-dimensional sensor 101 was projected on said object 
domain by the projection means 1 10 and 210 when constituted in this way. Or a pattern formed of 
two or more luminescent spots is picturized by the imaging means 111, and by the height operation 
part 1 1 8, since height of said subject is calculated by trigonometry based on said picturized pattern 
image and a reference image, though it is simple, height of a subject can be measured correctly. 
When a pattern is made into a luminescent line, continuous height of the direction of a luminescent 
line can be measured, for example. 
[0016] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described with reference to drawings. Identical codes 
are given to the member which is mutually the same or corresponds in each figure, and the duplicate 

explanation is omitted. 
[0017] 

Drawin g 1 is a typical outline view of the indoor monitoring instrument 1 as a monitoring instrument 
in space which is a 1st embodiment by this invention. The indoor monitoring instrument 1 is installed 
in a bathroom. The indoor monitoring instrument 1 is constituted including the three-dimensional 
sensor 10 which acquires the three-dimensional information in an object domain, and the arithmetic 
unit 20. The indoor monitoring instrument 1 is constituted so that an object domain may be 
supervised. A subject breathes. That is, subjects are a person and an animal, for example. In this 
embodiment, a subject is the person 2. In this embodiment, an object domain is the bathroom 3. The 
three-dimensional sensor 10 has two or more point of measurement in the object domain, and can 
measure the height in each point of measurement. In this embodiment, three-dimensional 
information is coordinates of two or more point of measurement in the bathroom 3, and the height 
measured on each point. In other words, three-dimensional information is the level distribution in the 
bathroom 3. 
[0018] 

The bathroom 3 is the closed space surrounded by the wall surface 6 in the four quarters, and the 
ceiling 5 is formed up. The wall surface 6 comprises the front wall side 61, the left lateral wall 
surface 62, the back wall side 63, and the right lateral wall surface 64 (when only calling it below the 
wall surfaces 61, 62, 63, and 64 and not distinguishing, it is only called the wall surface 6). 
Furthermore, the bathroom 3 is provided with the following. 
Organ bath 4. 
Washing place 7. 

And the organ bath 4 adjoins the washing place 7, and is installed. 
[0019] 

The three-dimensional sensor 10 is arranged in the upper part of the bathroom 3. The upper part of 
the bathroom 3 is the upper part of the ceiling 5 or the wall surface 6 typically. The graphic display 
shows the case where it arranges to the corner which the ceiling 5 and the wall surface 6 form. The 
three-dimensional sensor 10 is explained in full detail later. The three-dimensional sensor 10 and 
the arithmetic unit 20 are electrically connected. Although it is indicated as the three-dimensional 
sensor 10 and the arithmetic unit 20 as a different body, it may constitute from a graphic display in 
one. If it does in this way, the indoor monitoring instrument 1 can be miniaturized. 
[0020] 

With reference to the block diagram of drawing 2 , the example of composition of the indoor 
monitoring instrument 1 is explained. It is connected to the arithmetic unit 20, and the three- 
dimensional sensor 10 is constituted so that the acquired three-dimensional information may be 
outputted to the arithmetic unit 20. The arithmetic unit 20 is good to constitute so that three- 
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dimensional information may be serially acquired from the three-dimensional J^^^ 



to be 
[0022] 



rdease of surveillance (risk decision) in an object domain, for example is good also as LED as an 
„ rat on indicator, for example. If it does in this way. the indoor '"°"'';^"r'^^ZZLZn^ 20 
^nLituted simply When it constitutes the three-dimensional sensor 10 and the arithmetic unyu 
h o?e erpedLt constituting in this way is preferred. By doing in this way. ft can be considered as 
a simpler and small indoor monitoring instrument. 

information acquired from the three-dimensional sensor 10. The position ^^tector 23 as a P^^^^^^^^ 

brcra:;^^^^^^^^^^^^^ 

detector 23 is a position of the field where the person 2 exists for example, and the po .ton of the 

fTol besidls the mo;i:„ of sUnding or sitting down. Hereafter, each composition is explained. 
Detection of change of the height by the height change primary detecting ^'^'"^^22 detects 

typically acquired from the newest three-dimensional information before one (past). Three 
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as about 0.1 to 0.5 second preferably about 0.1 to 3 seconds, for example. Since the influence of 
random noise can be reduced, for example by acquiring three-dimensional information in shorter 
time and performing processing of equalization or filtering, it is effective. An acquisition interval is 
good also as comparatively long about time, for example, 5 to 20 seconds. In this case, it becomes 
easy to detect the person's 2 big body motion, for example. 

The three-dimensional information or height change acquired from the three-dimensional sensor 10 
is good also as the moving average deviation of the value which carried out past fixed count 
acquisition, or was acquired within past fixed time, or period average rates. By doing in this way, the 
sudden noise by flicker of the daylight inserted from random noise or a window, etc. can be reduced, 
and incorrect judgment of the erroneous decision of a peak position and a zero cross position 
(intersection which numerals reverse) can be reduced. 
[0026] 

The position detector 23 is good to constitute so that the existence region where the person 2 
exists may be judged based on height change detected by the height change primary detecting 
element 22 and the centroid position of said judged existence region may be made into the person's 
2 position. By doing in this way, since the person's 2 position is detectable at not a field with area 
but a point, a slight motion of the person 2 can be detected comparatively sensitively. 

[0027] . ^ r ^u- 

The judgment of an existence region is a point which is in the predetermined range from this 
attention point, for example paying attention to height change of the arbitrary point of measurement 
if height change is beyond a threshold. Height change is beyond a threshold, the number of the point 
of measurement as a focused position where the direction of change is the same is calculated, and 
if that number is more than a predetermined value, it will be considered that this range is an 
existence region. 

[0028] . . .u f M 

The position detector 23 is a field including the judged existence region, may compute the field 
where only the predetermined range expanded the existence region, may give priority to the 
expanded field, and it may constitute it so that the person's 2 position may be detected. In this 
embodiment, the acquisition interval of the three-dimensional information by the three-dimensional 
sensor 10, Since it is enough set up for a short time as compared with the motion of the person 2, 
also when the person 2 does not move greatly between this acquisition interval and then the 
person's 2 position is detected, the person 2 is considered to exist in the almost same field that 
position [ the field ] or adjoined. For this reason, the method of giving priority to the field where only 
the predetermined range expanded the existence region, and detecting the person's 2 position is 
effective. By doing in this way, since a possibility that the person 2 exists gives priority to a high 
field and the person's 2 position is detected, the person's 2 searching time can be shortened and 
improvement in the speed of processing can be attained. 
[0029] 

The motion detection part 24 detects a motion of the person 2 based on change of the height 
detected by the height change primary detecting element 22, as mentioned above. Based on change 
of the height detected by the height change primary detecting element 22, the motion detection part 
24 is constituted so that the person's 2 breathing may be detected. 
[0030] 

Detection of breathing by the motion detection part 24 sets the threshold of a predetermined 
maximum minimum to [ which was detected by the height change primary detecting element 22 / 
both or either one of ] the amplitude of the periodic change of height change or a cycle (frequency), 
judges whether it is breathing as compared with this threshold, and detects breathing. The threshold 
of the maximum minimum of a cycle is good to set the range which contains the cycle of breathing 
of a person, for example, for example, a minimum, as per minute 5 cycles, and to set a maximum as 
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per minute 60 cycles. By the way, although a grown-up breathing rate is in about per minute 5 to 30 
times of ranges, in the case of a small child, there is a tendency for a breathing rate to increase 
further. The threshold of the maximum minimum of amplitude is good similarly to set it as the value 
which is equivalent to 1 mm in the range which contains the amplitude of breathing of a person, for 
example, for example, a minimum, and is equivalent to height change of about 20 mm in a maximum. 
Thereby, the person's 2 detected breathing forms a waveform pattern. 
Drawing 3 is a figure showing the example of the waveform pattern of breathing. 
[0031] . , 

the motion detection part 24 is big to the person 2, if detected height change is beyond a 
predetermined value -- it moved, namely, the body motion occurred — it Is good to constitute so 
that it may judge. A predetermined value is preferably set as not less than 20 mm not less than 10 
mm, for example. It is made to set up not lap with the range of the below-mentioned breathing. It 
may be made to judge with there having been a motion which is different whenever it carries out 
multidata input of the predetermined value and exceeds a constant value everywhere which was set 
up. By doing in this way, even if it is a body motion, a small body motion and a big body motion of 
standing or sitting down to which an arm is moved can be distinguished and judged, for example. 
That is, a motion of the person 2 can be judged more finely. Since height change is far changed 
sharply compared with the case where only breathing is detected from height change, detection of 
the person's 2 body motion is easily detectable. Even when the person 2 does a periodic and small 
motion like a convulsion, it can be detected from a waveform pattern. In such a case, the person's 2 
convulsion is also detectable by comparing with the pattern by saving the waveform pattern of the 
motion which is twitching further at the storage parts store 31. 
[0032] 

Based on the average value of the height change in the existence region judged by the position 
detector 23, the motion detection part 24 may be constituted so that a motion of the person 2 may 
be detected. If it does in this way, the reliability of detection of the motion by the motion detection 
part 24 will improve. 
[0033] 

The motion detection part 24 is constituted so that movement of the person 2 can be detected. 
Detection of movement shall include detection of the direction of movement, speed, and distance 
besides detection of the existence of movement. The movement can detect the existence of 
movement at least by, for example, detecting change of the person's 2 position detected by the 
position detector 23. For example, the person's 2 movement speed is easily detectable by acquiring 
the person's 2 position with a certain time interval. 
[0034] 

The risk decision part 25 judges whether the person 2 is in a dangerous state based on the motion 
of the person 2 detected by the position and the motion detection part 24 of the person 2 detected 
by the position detector 23. The risk decision part 25 is constituted so that the judgment of whether 
to be in a dangerous state may be performed based on the judging standard set up for every 
position in the bathroom 3. Here, the judging standard set up for every position in the bathroom 3 is 
set up for every position of the organ bath 4, and position of the washing place 7. 
[0035] 

The judging standard of a dangerous state is explained. The standard judge that is in a dangerous 
state, for example in the washing place 7. When the amplitude of a motion of the person 2 becomes 
small and a motion of the person 2 disappears from the state where the amplitude of a motion of 
the person 2 is large and where in other words body motions (for example, motion of a hand when 
washing the back etc.) are detected, suddenly, it is good to be based on the time of the state where 
there is no motion carrying out predetermined time continuation. This is because the person 2 fell or 
can surmise that it fainted, for example. However, when a motion of the person 2 is lost after 
movement was detected near the entrance of the bathroom 3 even especially in the washing place 
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7, it is made not to judge with a dangerous state. This is because the person 2 can judge with having 
come out of the bathroom 3. When it is such a judging standard, when [ with large amplitude of a 
motion of the person 2 ] in other words body motions (for example, motion of a hand when washing 
the back etc.) are detected, for example, it will judge with it not being in a dangerous state (suitably 
henceforth a safety state). When the person 2 judges with having come out of the bathroom 3, it 
may constitute so that the surveillance in the bathroom 3 may be stopped, until a motion of the 
person 2 is again detected in the bathroom 3. Since an erroneous decision can be prevented by 
detecting a noise etc., for example although the person 2 does not exist in the bathroom 3 if it does 
in this way, it is reliable. 
[0036] 

When a motion of the person 2 is suddenly lost in the organ bath 4, it is good to be based on the 
time of the state where there is no motion carrying out predetermined time continuation. This is 
because the person 2 sank or can surmise that it has fainted, for example. If in other words it is 
such a judging standard, when the person's 2 breathing will be detected, it will judge with it not being 
in a dangerous state (suitably henceforth a safety state). 
[0037] 

The standard of a judgment of the dangerous condition of the person 2 by the risk decision part 25 
is good to make it set up in consideration of the following. For example, when breathing is detected 
and the cycle which a breathing pattern has for a short time is confused. Or since it can surmise 
that they are cerebrovascular disease, such as heart diseases, such as lung diseases, such as 
spontaneous pneumothorax and bronchial asthma, and congestive heart failure, or cerebral 
hemorrhage, for example when the cycle which a breathing pattern has changes rapidly, it sets up 
judge with it being in a dangerous state. Since it can surmise that the person's 2 breathing stopped 
when disappearance of a breathing pattern continues, it sets up judge with it being in a dangerous 
state. And since a situation in which the person 2 is troubled with a certain reason, and is rioting 
can be guessed when the body motion of the person 2 instead of a breathing pattern occurs 
frequently for a short time, it sets up judge with it being in a dangerous state. 
[0038] 

With reference to drawing 4 , the example of a normal and unusual breathing pattern is explained. A 
normal breathing pattern is a periodic pattern as shown in drawing 4 (a). However, the range normal 
as a breathing rate for 1 minute in the case of an adult is about 10 to 20 times. An unusual 
breathing pattern is a breathing pattern considered to produce chain stokes (Cheyne-Stokes) 
breathing, central hyperventilation, ataxic breathing, large breathing of dregs MAURU (Kussmul), etc. 
when the obstacle has occurred inside of the body physiologically, for example. 
[0039] 

The breathing pattern of central hyperventilation is shown in drawing 4 (c), and the breathing pattern 
of ataxic breathing is shown for the breathing pattern of Cheyne-Stokes breathing in drawing 4 (b) 
at drawing 4 (d), respectively. 

Furthermore, the name of a disease or the disease part at the time of being generated by the 

above-mentioned unusual breathing pattern is shown in drawing 5 . 

[0040] 

The risk decision part 25 is good to distinguish whether the person's 2 breathing pattern belongs to 
which above-mentioned breathing pattern using the frequency of breathing of each breathing 
pattern and appearance frequency differing from sounding, and to judge the person's 2 dangerous 
condition. It is good to save the above breathing patterns at the storage parts store 31. By doing in 
this way, it can be easily judged by comparing with these patterns whether the person's 2 breathing 
is normal. 
[0041] 

Furthermore, it judges with the person 2 doing unusual breathing and the risk decision part 25 being 
in a dangerous state, when it judges with belonging to the breathing pattern considered that the 
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person's 2 breathing arises when the obstacle has occurred inside of the body physiologically. The 
breathing pattern considered to produce in **** which the obstacle has generated inside of the 
body physiologically is a breathing pattern explained, for example by drawing 4 . The person's 2 
dangerous condition judged in this way is good to output to the output unit 36 or the alarm 
equipment 38 by the control section 21 for example. The contents outputted are the name of a 
disease, a disease organ, a disease part, etc. which are considered when it comes to the person's 2 
detected breathing rate (cycle), the frequency of a motion, and the name of an unusual breathing 
pattern and the cause of the breathing. 
[0042] 

It returns and explains to drawing 2 . When the person 2 is in a dangerous state, the risk decision 
part 25 is constituted based on a decision result so that an alarm signal may be outputted. An alarm 
signal is typically outputted to the below-mentioned alarm equipment 38. 
[0043] 

Here, the example of the alarm signal which the risk decision part 25 outputs is explained. When the 
state where it has judged with the dangerous state outputs the internal alarm signal as the 1st alarm 
signal when the 1st carries out prescribed period progress, and the 2nd of a period longer than the 
1st prescribed period carries out prescribed period progress, the risk decision part 25 is constituted 
so that the external alarm signal as the 2nd alarm signal may be outputted. In outputting an external 
alarm signal, it becomes conditions that the internal alarm signal was outputted within the 2nd 
prescribed period. The 1st prescribed period and the 2nd prescribed period may be set, for example 
by time, and may be set with the acquired three-dimensional information number. When it sets by 
time, the 1st prescribed period is preferably made into about 5 to 10 seconds for 3 to 15 seconds, 
for example, and the 2nd prescribed period is about 10 to 20 seconds preferably for 10 to 30 
seconds, for example. For example, when the 1 st prescribed period is carried out, a frame number 
shows this and the acquisition interval of three-dimensional information is made into per second 1 
time for the 2nd prescribed period for 15 seconds for 8 seconds, an internal alarm signal is 8 times 
and an external alarm signal is 15 times. The risk decision part 25 may be constituted so that the 
external alarm signal as the 2nd alarm signal may be outputted, when it outputs the internal alarm 
signal as the 1st alarm signal when there is the number of times judged to be a dangerous state 
among the predetermined number of times in the 1st number of times, and there is the 2nd number 
of many number of times from the 1st number of times. When the predetermined number of times 
considers it, for example as 15 to 25 times, the 2nd number of times is [the 1st number of times ] 
good to use ten to about 20 about 5 to 1 0 times. 
[0044] 

An internal alarm signal is a thing for checking the existence of abnormalities, for example 
comparatively slight alarm 2, for example, person, or demanding cautions from him. When the risk 
decision part 25 outputs an internal alarm signal, the indoor monitoring instrument 1 is constituted 
from the loudspeaker which is not illustrated [ with which the bathroom 3 was equipped ] by the 
alarm equipment 38, for example so that voice response of the message of "whether it is OK" may 
be carried out. An external alarm signal is a serious alarm signal as compared with an internal alarm 
signal. Hereafter, when not distinguishing an internal alarm signal and an external alarm signal in 
particular, it is only called an alarm signal. 
[0045] 

The arithmetic unit 20 is provided with the alarm equipment 38 which emits an alarm. The alarm 
equipment 38 comprises inputting an alarm signal so that an alarm may be emitted. The alarm 
equipment 38 is good to constitute so that an alarm may be emitted, when the risk decision part 25 
judges that the person 2 is in a dangerous state, for example, or when abnormalities, such as failure, 
occur in the indoor monitoring instrument 1. The alarm equipment 38 is constituted so that the 
alarm of a different kind may be emitted according to the inputted alarm signal. An alarm which is 
specifically different for every kind of inputted alarm signal, for example is set up. In other words. 
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the alarm equipment 38 is with the inputted internal alarm signal and an external alarm signal, and is 
set up emit an alarm different, respectively. Thereby, the user (administrator) of a device can 
recognize easily that the person 2 is in a dangerous state, for example with the emitted alarm, for 
example. Since it receives unusually and can respond promptly by doing in this way, reliability can be 
improved. The arithmetic unit 20 is good to constitute via the interface 37, so that generating of an 
alarm may be notified outside, when the alarm equipment 38 operates. Although the alarm equipment 
38 is illustrated as external, it is good also as built-in in this figure. 
[0046] 

It has the interface 37 for the arithmetic unit 20 to communicate with the exterior. The interface 37 
is constituted so that it can report outside, when an alarm is emitted, for example by the alarm 
equipment 38. A report is based on the strength of the light which includes a sound, a character, a 
sign, and interior illumination, for example, or vibration. The interface 37 is provided with the function 
connected to communication lines, such as a general telephone line, an ISDN circuit, a PHS circuit, 
or a cellular-phone circuit. That is, when the indoor monitoring instrument 1 is installed in the home, 
for example, distant medical facilities, such as a place, for example, a hospital etc., can be notified 
by using the above-mentioned communication line, even if it was a place which is distant from the 
place in which the indoor monitoring instrument 1 was installed, for example by doing in this way, the 
alarm was emitted by using the above-mentioned communication line — since it can report easily, it 
is effective. The control section 21 is provided with a voice response function, and it may be made 
to notify the condition of an alarm or the person 2 to a third party with a sound via the interface 37. 

[0047] 

according to the indoor monitoring instrument 1 of a 1st above embodiment, detect the person's 2 
position, and a motion and the person 2 breaks down also from a bathroom — etc. — a dangerous 
state can be judged certainly and promptly. Since the sinking condition in an organ bath is 
detectable, early detection is possible. When the person 2 is in a washing place, even if it detects 

when the appeal into a bathroom is performed slowly, unnecessary appeal and report are 
reduced and the person 2 is in an organ bath. By the person's 2 room, it is possible to choose 
correspondence and it can be compatible in use of a comfortable bathroom, and emergency 
correspondence by quiet, such as giving priority to a quick report. 
[0048] 

Although the case where an indoor monitoring instrument was applied to the bathroom 3 was 
explained as an example above, application of an indoor monitoring instrument may not be restricted 
above, for example, may be the interior of a room of a toilet and an ordinary home, a bedroom, or a 
sickroom of a hospital. Hereafter, the example in the case of installing an indoor monitoring 

instrument in a toilet is explained. 
[0049] 

Drawing 6 is a typical outline view of the indoor monitoring instrument 201 as a monitoring 
instrument in space which is a 2nd embodiment by this invention. The indoor monitoring instrument 
201 is the same composition as the indoor monitoring instrument 1 mentioned above. In this 
embodiment, an object domain is the toilet 203. 
[0050] 

The toilet 203 is the closed space surrounded by the wall surface in the four quarters like the 
bathroom 3. The toilet bowl 204 approaches the wall surface side which meets the entrance 206, 
and the toilet 203 is arranged. In other words, the toilet bowl 204 is installed in the inner part of the 
toilet 203. The three-dimensional sensor 10 is arranged in the upper part of the toilet 203. The 
upper part of the toilet 203 is the upper part of a ceiling or a wall surface typically. The graphic 
display shows the case where it arranges to the corner which a ceiling and a wall surface form. 
[0051] 

Although the risk decision part 25 mentioned above in drawing 2 is constituted similarly, the judging 
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standard set up for every position is [ the part ] good here to set to every [ of the about 204 toilet 

bowl near position 204' and near the entrance ] position 207'. 

[0052] 

Here, the judging standard of the dangerous state in the case of the indoor monitoring instrument 
201 is explained. The standard judge that is in a dangerous state, for example in position 207' near 
the entrance. When the amplitude of a motion of the state where in other words body motions (for 
example, motion etc. which moves to the toilet bowl 204 from the entrance 206) are detected to the 
person 2 with large amplitude of a motion of the person 2 becomes small, When a motion of the 
person 2 is lost suddenly, it is good to be based on the time of the state where there is no motion 
carrying out predetermined time continuation. This is because the person 2 fell or can surmise that 
it fainted the same with having mentioned above with the indoor monitoring instrument 1, for 
example. When a motion of the person 2 is similarly lost after movement in the entrance 206 was 
detected, it is made not to Judge with a dangerous state. This is because the person 2 can Judge 
with having come out of the toilet 203. 
[0053] 

In about 204-toilet bowl position 204', when a motion of the person 2 is lost suddenly, it is good to 
be based on the time of the state where there is no motion carrying out predetermined time 
continuation. This is because it can surmise that the person 2 has fainted, for example. If in other 
words it is such a judging standard, when the person's 2 breathing will be detected, it will judge with 
it not being in a dangerous state. Namely, when the person 2 has done his business, for example 
(when sitting on the toilet seat of the toilet bowl 204, or while standing in front of the toilet bowl 
204). Fundamentally, like the case of the above-mentioned organ bath 4, the person 2 is that (quiet 
state) which does not carry out a body motion, and if breathing is detected even if there is no big 
motion, he can guess a safety state. About the Judgment of breathing, since it is the same as that of 
the indoor monitoring instrument 1, explanation is omitted. 
[0054] 

The above indoor monitoring instruments 201 of a 2nd embodiment, What the person's 2 size can 
advance into the toilet as an object domain, and a series of motions whether it is in the thing state 
(the seat which stands is and it has broken down from which position) whose person 2 is how or the 
person 2 is moving, and whether it left can be followed. 
[0055] 

The three-dimensional sensor 10 is explained here. The three-dimensional sensor 10 can acquire 
the three-dimensional information in an object domain by non-contact typically. Hereafter, this 
embodiment explains FG sensor used as a three-dimensional sensor. 
[0056] 

With reference to the notional perspective view of drawing 7 , the FG (fiber grating) sensor 101 used 
as the three-dimensional sensor 10 suitable for the indoor monitoring instruments 1 and 201 of this 
embodiment is explained. The FG sensor 101 can acquire the three-dimensional information on the 
subject (person 2) which exists in an object domain. That is, it is constituted so that distribution of 
the height of a subject can be measured. Here, the flat surface 102 and a subject are explained for 
the inside of an object domain as the object 103 for explanation. 
[0057] 

The FG sensor 101 is provided with the following. 

The luminescent spot projection device 1 10 as a projection means which projects two or more 
luminescent spots on an object domain. 

The imaging device 111 as an imaging means which picturizes the pattern 1 10a formed by projection 
of the luminescent spot projection device 110. 

The patterns 1 10a are two or more luminescent spots typically arranged in the shape of a tetragonal 
lattice. The shape of a luminescent spot is an approximate circle form containing an ellipse form. 
[0058] 
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The object 103 in a figure is laid on the fiat surface 102. The rectangular coordinate system XYZ is 
taken and the object 103 is put on the 1st quadrant of an XY coordinate system so that XY axis 
may be placed in the flat surface 102. On the other hand, above the flat surface 102, the 
luminescent spot projection device 110 and the imaging device 111 are arranged on the Z-axis in a 
figure. The imaging device 1 1 1 picturizes the object 103 on which the pattern 1 10a was projected by 
the luminescent spot projection device 110. 
[0059] 

The imaging device 1 1 1 is provided with the following. 
Image formation lens 111a. 
Image sensor 1 15. 

The image sensor 1 1 5 is a CCD camera typically. Typically, the image formation lens 1 11 a of the 
imaging device 11 1 is arranged so that the optic axis may be in agreement with the Z-axis. And the 
image formation lens 111a carries out image formation of the image of the pattern 1 1 0a on the flat 
surface 102 or the object 103 to image formation face 1 15' (image plain) of the image sensor 1 15. 
Image formation face 1 15' is a field which intersects perpendicularly with the Z-axis typically, xy 
rectangular coordinate system is taken in image formation face 1 1 5', and the Z-axis passes along 
the starting point of xy coordinate system. At the image formation lens 111a and the equal distance, 
the luminescent spot projection device 1 10 is arranged from the flat surface 2 at the place which 
only the distance d (base length d) separated from the image formation lens 1 1 la to the negative 
direction of the Y-axis. The pattern 1 10a which two or more luminescent spots 1 10b form with the 
luminescent spot projection device 1 10 is projected on the object 103 and the flat surface 102. y 
shaft orientations are also base line directions of the trigonometry used for the operation of the 
height later mentioned by drawing 9 . 
[0060] 

The image sensor 1 15 is a CCD image sensor typically. The element of CMOS structure other than 
CCD is announced briskly these days, and, naturally it is usable also in them. There are some which 
were especially provided with the function of inter-frame difference ** or binarization into these at 
the element itself, and use of these elements is preferred. 
[0061] 

The control device 1 14 is connected to the image sensor 1 15. In other words, the imaging device 
1 1 1 is connected to the control device 114. The control device 114 controls the FG sensor 101 
whole. Although the control device 1 14 is typically installed in the imaging device 1 1 1 and a different 
body, it may be constituted in one. The miniaturization of a device can be attained if it does in this 
way. The control devices 114 are computers, such as a personal computer, typically. In the control 
device 1 14, the image processing device 117 which acquires the image of the pattern picturized by 
the imaging device 1 1 1 is incorporated. 
[0062] 

Furthermore in the control device 114, the height operation part 1 18 which calculates the height of 
the object 103 as a subject by trigonometry based on the pattern image and reference image which 
were picturized by the imaging device 1 1 1 is incorporated. Here, although a reference image and a 
pattern image are images picturized, for example by the imaging device 111, they are a concept also 
including the information on the position on each image sensor 115 (or image formation face 1 15') of 
a reference image and a pattern image. That is, a reference image and a pattern image are images of 
the pattern 1 10a formed by projection of the luminescent spot projection device 1 10. Here a 
reference image is an image of the pattern 1 10a in case the object 103 does not exist in the flat 
surface 102, and a pattern image is an image of the pattern 1 10a when the object 103 exists in the 
flat surface 1 02. That is, a reference image is an image which shows the reference position of each 
luminescent spot 1 10b of the pattern 1 10a. A reference image is good to save beforehand at the 
image processing device 1 1 7. Here, a reference image is not as what is called an image, for example, 
and is good to make it save in the form of the information on positions about the position of each 
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luminescent spot 1 10b, such as coordinates. If it does in this way, when detecting the movement 
magnitude of a luminescent spot based on the pattern image and reference image which are 
mentioned later, since what Is necessary is just to compare coordinates and the direction of a 
luminescent spot, for example, processing becomes simple. 
[0063] 

The Imaging device 1 1 1 Is good to have the filter 111b which dims the light of wavelength other than 
the periphery of the wavelength of the laser luminous flux LI generated by the below-mentioned 
light flux generating part 1 05 (refer to drawing 10 ). The filters 1 1 1 b are light filters, such as an 
interference filter, and are typically good to arrange on the optic axis of the image formation lens 
1 1 1a. If It does In this way, since the luminous intensity of the pattern 1 10a projected from the 
luminescent spot projection device 1 1 0 among the lights which receive light to the Image sensor 1 1 5 
goes up relatively, the imaging device 1 1 1 can reduce the influence by disturbance light. The laser 
luminous flux L1 generated by the light flux generating part 105 Is the light flux of Infrared light laser 
typically. It may Irradiate with the laser beam LI continuously, and may irradiate with It 
Intermittently. In glaring intermittently, the image pick-up by the imaging device 1 1 1 is synchronized 
with the timing of an exposure, and it is made to perform it. 
[0064] 

The FG sensor 101 is good to constitute so that it may become irregular, in order to distinguish 
from disturbance light, when picturizing the pattern 1 10a with the Imaging device 111. Abnormal 
conditions are the operation which repeats periodically the luminescence (exposure) stop of the 
laser luminous flux LI by the light flux generating part 105, and performs It, for example. In this case, 
the luminescence stop of the laser luminous flux LI may carry out the luminescence stop of the 
light source, for example, and may be made to carry out a luminescence stop by rotating a gobo and 
a slit. In this case, the Influence of disturbance light can be remarkably reduced by taking out the 
light-receiving signal in sync with these abnormal conditions. It may be made for abnormal 
conditions to also change the output of the laser luminous flux LI by the strength of disturbance 
light furthermore in addition to It may be made for the image processing device 1 17 to 

generate the signal which deducted the light-receiving signal when not irradiating with the laser 
luminous flux LI from the light-receiving signal when irradiating with the laser luminous flux LI. 
Thereby, the influence of disturbance light can be reduced. In order to secure reliability, the FG 
sensor 101 may constitute modulation operation so that the output signal of a multiple-times deed 
and its average may be used as acquired data, i.e., a pattern image. 
[0065] 

Here, an operation of the FG sensor 101 is explained with reference to drawing 7 . First, the concept 
of measurement of the height of the object 103 is explained. In the portion In which the object 103 
exists, the pattern 110a projected on the flat surface 102 by the luminescent spot projection device 
1 10 is Interrupted by the object 103, and does not arrive at the flat surface 102. If the object 103 
exists here, the luminescent spot 1 10b on which it should be projected by the point 102a on the flat 
surface 102 will be projected by the point 103a on the object 103. From the place from which the 
image formation lens 111a and the luminescent spot projection device 1 1 0 have separated only the 
distance d (base length d) again when the luminescent spot 1 10b moved to the point 103a from the 
point 102a, In image formation face 115' up, the place which should be carried out Image formation 
carries out image formation to point 102a' (x, y) at point 103a' (x, y+delta). That is, when the time of 
the object 103 not existing and the object 103 exist, the image of the luminescent spot 110b will 
move only the distance delta to y shaft orientations. 
[0066] 

As this shows drawing 8 , for example, only delta will move the image of the luminescent spot 1 10b 
which carried out image formation to y shaft orientations with the object 103 with height at image 
formation face 1 1 5' of the image sensor 1 1 5. 
[0067] 
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The position of the point 103a on the object 103 can specify the FG sensor 101 in three dimensions 
by measuring this delta. That is, the height of the point 103a is known. Thus, if a certain point does 
not exist [ the object 103 ], when measuring a difference with the actual image formation position on 
image formation face 115 'the point which should be turned image formation up and the image 
formation face 115', if it is distributed and the height of the object 103 puts in another way, three- 
dimensional shape is measurable. Or the three-dimensional coordinates of the object 103 are 
measurable. If the pitch of the pattern 110a, i.e., the pitch of the luminescent spot 110b, is made 
fine to such an extent that the correspondence relation of the luminescent spot 1 10b does not 
become unknown, distribution of the height of the object 103 can be measured so in detail. 
[0068] 

Here, the operation of the height by the height operation part 118 is explained. The height operation 
part 1 18 reads a pattern image and a reference image, and measures the movement magnitude delta 
of the image of the luminescent spot 110b. Measurement of the movement magnitude delta creates 
the difference image of a pattern image and a reference image first. And the movement magnitude 
delta of the position of the image of a luminescent spot corresponding from this difference image is 
measured. The movement magnitude delta is calculated by, for example, calculating the pixel number 
(what pixel moved?) which the position of the image of the luminescent spot 110b moved. Although 
explained by the case where a difference image is created, the above saves the reference image in 
the form of the information on the position of each luminescent spot 1 10b, is comparing the 
information on the position of each luminescent spot 110b of a pattern image with the information 
on the position of the luminescent spot 1 10b of a reference image, and may measure the movement 
magnitude delta. If it does in this way, since it is not necessary to generate a difference image, 
processing can be simplified. The height operation part 118 calculates the height of the object 3 by 
trigonometry based on the movement magnitude delta. With reference to drawing 9 , calculation of 
the height of the object 103 by trigonometry is explained. 
[0069] 

Drawing 9 is the imaging device 111, the luminescent spot projection device 1 10, the object 103, and 
the side view that looked at the relation with the flat surface 102 to the X axial direction (refer to 
drawing 7 ). Here, it explains by the case where the height of the object 103 is Z1. The center (the 
center of the source of pattern light) of the luminescent spot projection device 1 10, and the center 
of the image formation lens 111a, Detach only the distance d in parallel with the flat surface 102, 
and it is arranged, and the distance to image formation face 115' (image sensor 115) from the image 
formation lens 1 1 la I (El) (almost equal to the focus of the image formation lens 111a), h and the 
height from the flat surface 102 of the point 103a of the object 103 of the distance from the image 
formation lens 1 1 la to the flat surface 102 are Z1. the result by which the object 103 was placed on 
the flat surface 102 — the image formation face 115 — suppose that it moved to 'the point 103a 
that upper point 102a' left only delta'. 
[0070] 

If the point that the line which connects the center and the point 103a of the image formation lens 
111a in a figure intersects the flat surface 102 is made into 102a", the distance D of the point 102a 
and point 102a." If triangle 103a'-102a'-1 1 la and triangle 102a"-102a-1 1 la are observed, it will be 
D=delta-h/l, and if triangle 1 1 1a-1 10-1 03a and triangle 102a"-102a-103a are observed, it will be D= 
(d-Z1)/(h-Z1). If Z1 is calculated from both this type, it will become like a following formula. 
Z1=(h2anddelta) /(d-l+h-delta) (1) 

As mentioned above, the height of the object 103 is computable. 
[0071] 

The past fixed count operation was done or the height of the object 103 calculated by the height 
operation part 1 18 is good also as the moving average deviation of the height calculated within past 
fixed time, or period average rates. By doing in this way, the sudden noise by flicker of the daylight 
inserted from random noise or a window, etc. can be reduced, and the reliability of the height of the 
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calculated object 103 improves. 
[0072] 

As mentioned above, the FG sensor 101 picturizes the pattern 110a formed in the object domain by 
projection of the luminescent spot projection device 1 10 with the imaging device 111, Since the 
height of a subject is calculated by the height operation part 1 18 by trigonometry based on this 
pattern image and reference image that were picturized, the height of a subject is measurable. Since 
the FG sensor 101 can measure the height of a subject in respect of the plurality in an object 
domain, it can measure distribution of the height of a subject. The temporal change of level 
distribution is also measurable by measuring distribution of this height, for example with a certain 
time interval. 
[0073] 

With reference to the typical perspective view of drawing 1 0 , the luminescent spot projection device 
110 suitable for the FG sensor 101 is explained. The luminescent spot projection device 1 10 is 
provided with the following. 

The light flux generating part 105 as a luminous flux generating means which generates coherent 
light flux. 

Fiber grating 120 (only henceforth the grating 120). 

Coherent light flux is infrared light laser typically. The light flux generating part 105 is constituted so 
that a parallel pencil may be generated. The light flux generating part 105 is a semiconductor laser 
device typically constituted including an unillustrated collimating lens, and the parallel pencil 
generated is the laser luminous flux LI. And the section of the laser luminous flux LI is approximate 
circle-shaped light flux. If substantially parallel to a parallel pencil, it is good and light flux near in 
parallel is also included here. 
[0074] 

Here, the grating 1 20 is explained by the case where it is arranged in parallel (it is right-angled to 
the Z-axis) with the flat surface 102. The laser beam LI is entered in Z shaft orientations at the 
grating 120. Then, the laser beam LI serves as a divergent wave, with each optical fiber 121, after it 
condenses in a field with the lens effect, spreads, and goes and interferes, and the pattern 1 10a is 
projected on the flat surface 102 which is a surface of projection. Arranging the grating 120 in 
parallel with the flat surface 1 02 is arranging so that the flat surface containing the axis of each 
optical fiber 121 of FG element 122 which constitutes the grating 120, and the flat surface 102 may 
become parallel. 
[0075] 

The grating 120 is constituted including two FG elements 122. In this embodiment, the flat surface 
of each FG element 122 is mutually parallel. Hereafter, the flat surface of each FG element 122 is 
called element flat surface. In this embodiment, the axis of the optical fiber 121 of two FG elements 
122 lies at right angles mostly mutually. 
[0076] 

As for FG element 122, several 10 - about 100 numbers put in order and constitute in parallel the 
optical fiber 121 whose diameters are several 10 microns and about 10 mm in length in a sheet 
shaped, for example. Two FG elements 122 may contact, may be arranged, and may vacate and 
arrange distance to the normal line direction of each element flat surface. In this case, mutual 
distance of two FG elements 122 is made into the grade by which projection of the pattern 110a is 
not hindered. Typically, the laser luminous flux LI is vertically entered to the element flat surface of 
the grating 1 10. 
[0077] 

As mentioned above, the luminescent spot projection device 110 can miniaturize an optical case, 
without needing a complicated optical system, since the grating 120 constituted including two FG 
elements 122 serves as an optical system. Furthermore, the luminescent spot projection device 110 
is using the grating 120, is simple composition and can be projected on the flat surface 102 by using 
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two or more luminescent spots 1 10b as the pattern 1 10a. 
[0078] 

Although the pattern was explained as two or more luminescent spots above, it is good also as two 
or more luminescent lines. That is, it may be made to measure the height of a subject using an 
optical cutting method. In this case, it has the luminescent line projection device 210 as a projection 
means which projects a luminescent line on an object domain instead of the luminescent spot 
projection device 110. Although the number of the luminescent lines projected with the luminescent 
line projection device 210 is plurality typically, it may be one. Hereafter, in two or more case, a 
luminescent line is explained. Hereafter, the thing at the time of using an optical cutting method for 
the FG sensor 101 is explained as FG sensor 101'. 
[0079] 

FG sensor 101' is explained with reference to the typical key map of drawing 1 1 . The luminescent 
line projection device 210 projects two or more luminescent lines 210b on the flat surface 102 in 
parallel. The imaging device 1 1 1 picturizes the object 103 and the flat surface 102 where the pattern 
210a was projected by the luminescent line projection device 210. Two or more luminescent lines 
210b are projected at equal intervals. Two or more luminescent lines 210b form the pattern 210a. 
The direction of the luminescent line 210b and the base line direction of trigonometry are almost 
vertical. That is, the direction of the luminescent line 210b is vertical to the y-axis. Here, it may be 
one although the luminescent line is made into two or more. In this case, FG sensor 101' can be 
constituted still more simply. 
[0080] 

Here, the concept of the height measurement of the object 103 using an optical cutting method is 
explained. In the portion in which the object 103 exists, the pattern 210a projected on the flat 
surface 102 by the luminescent line projection device 210 is interrupted by the object 103, and does 
not arrive at the flat surface 102. If the object 103 does not exist here, the luminescent line on 
which it should be projected by the point 102a on the flat surface 102 is projected by the point 103a 
on the object 103. the luminescent line moved to the point 103a from the point 102a — image 
formation face 1 15from place from which image formation lens 111a and luminescent line projection 
device 210 have separated only distance d (base length d)' — in a top, the place which should be 
carried out image formation carries out image formation to point 102a' (x, y) at point 103a' (x, 
y+delta). That is, when the time of the object 103 not existing and the object 103 exist, a 
luminescent spot will move only the distance delta to y shaft orientations. 
[0081] 

As this shows drawing 12 , for example, only delta will move the image of the luminescent line 210b 
which carried out image formation to y shaft orientations with the object 103 with height at image 
formation face 115' of the image sensor 115. The position of the point 103a on the object 103 can 
specify in three dimensions by measuring this delta like the FG sensor 101. That is, the height of the 
point 103a is known. If the pitch of the pattern 210a, i.e., the pitch of the luminescent line 210b, is 
made fine to such an extent that the correspondence relation of the luminescent line 210b does not 
become unknown, distribution of the height of the object 103 can be measured so in detail. 
Calculation of the height by the height operation part 1 18 is the same as that of explanation of 
drawing 9 . 
[0082] 

As mentioned above, FG sensor 101' makes a pattern two or more luminescent lines, compared with 
the case where a pattern is made into a luminescent spot, it is measuring movement of a 
luminescent line, and can measure movement of the arbitrary points of a luminescent line, and can 
recognize the continuous shape of the direction of a luminescent line. In other words, the resolution 
of measurement of the X axial direction in a figure can be improved. 
[0083] 

With reference to the typical perspective view of drawing 1 3 . the luminescent line projection device 
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210 suitable for FG sensor 101' is explained. The luminescent line projection device 210 is provided 

with the following. 

The light flux generating part 105 mentioned above in drawing 10 . 
Fiber grating 220 (only henceforth the grating 220). 

[0084] 

Here, the grating 220 is explained by the case where it is arranged in parallel (it is right-angled to 
the Z-axis) with the flat surface 102. The laser beam LI is entered in Z shaft orientations at the 
grating 220. Then, the laser beam LI serves as a divergent wave, with each optical fiber, after it 
condenses in a field with the lens effect, spreads, and goes and interferes, and the pattern 210a is 
projected on the flat surface 102 which is a surface of projection. Arranging the grating 220 in 
parallel with the flat surface 102 is arranging so that the flat surface containing the axis of each 
optical fiber 221 of 1st FG element 222 that constitutes the grating 220, and the flat surface 102 
may become parallel, as later mentioned by drawing 1 4 . 
[0085] 

The grating 220 is explained with reference to the mimetic diagram of drawin g 14 . (a) is a 
perspective view and (b) is a front view. The 1st fiber grating element 222 (henceforth 1st FG 
element 222) that turned the axis of each optical fiber 221 in the 1st direction v1 and as for which 
the grating 220 put two or more optical fibers 221 in order in parallel and planate. The 2nd fiber 
grating element 223 (henceforth 2nd FG element 223) that put two or more optical fibers 221 in 
order in parallel and planate towards the 2nd direction v2 that is different from the 1st direction v1 
in the axis of each optical fiber 221, It is constituted including the 3rd fiber grating element 224 
(henceforth 3rd FG element 224) that put two or more optical fibers 221 in order in parallel and 
planate towards the 3rd direction v3 that is different from the 1st direction v1 and the 2nd direction 
v2 in the axis of each optical fiber 221. In this embodiment, the flat surface of each FG elements 
222, 223, and 224 is mutually parallel. Here, in order to identify each FG element, it is called the 1st 
FG element, the 2nd FG element, and the 3rd FG element. According to this embodiment, it has 
piled up in order of the 1st FG element, the 2nd FG element, and the 3rd FG element, however, it 
may pile up in order of other order, for example, the 1st FG element, inside, the 3rd FG element, and 
the 2nd FG element. Hereafter, the flat surface of each FG elements 222, 223, and 224 is called 
element flat surface. 
[0086] 

1st FG element 222, 2nd FG element 223, and 3rd FG element 224 are the same as FG element 122 
mentioned above. In a graphic display, although each FG elements 222, 223, and 224 show the case 
where it contacts and arranges, they may vacate and arrange distance to the normal line direction 
of an element flat surface, respectively. In this case, mutual distance of each FG elements 222, 223, 
and 224 is made into the grade by which projection of the pattern 210a is not hindered. 
[0087] 

You make it pile up 1st FG element 222, 2nd FG element 223, and each other's 3rd FG element 224, 
and they constitute the grating 220. in addition — being mentioned here — it piles each other up — 
making — it is piled up so that each element flat surface of each FG elements 222, 223, and 224 
may become almost parallel. In other words, by this embodiment, the grating 220 is laid on top of the 
order of 1st FG element 222, 2nd FG element 223, and 3rd FG element 224 so that each element 
flat surface may become parallel. The grating 220 is constituted so that the laser luminous flux LI 
generated by the light flux generating part 105 may be made to penetrate. The laser luminous flux 
L1 is made to penetrate here in order of 1st FG element 222, 2nd FG element 223, and 3rd FG 
element 224. Typically, the laser luminous flux L1 is vertically entered to the element flat surface of 
the grating 220 (1st FG element 222). 
[0088] 

As shown in drawing 14 (b), in this embodiment, the 1st direction v1 and 2nd direction v2 lie at right 
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angles mostly. The 3rd direction v3 makes it rotate from the 1 st direction v1 in the field where only 
the predetermined angle theta is parallel to an element flat surface, and 3rd FG element 224 is piled 
up. The predetermined angle theta is later mentioned with reference to drawing 15 . 

[0089] 

Here, the predetermined angle theta is explained with reference to drawing 1 5 . The change of a 
luminescent spot by giving the predetermined angle theta first is explained, (a) explains by the case 
where the predetermined angle theta is theta 1, as shown in (b). (a) is a figure showing a part of 
pattern 210a' projected when this side is made to penetrate the laser luminous flux LI from the 
****** side of (b). By graphic display, about 10 degrees has shown theta 1 as reference. First, the 
luminescent spots 251, 252, 253, 254, and 255 which are a part of pattern 210a' projected when the 
predetermined angle theta is 0 degree are observed. And if the predetermined angle theta 1 is given 
to 3rd FG element 224, it will diffract to the straight line 251a which is a generation direction of 
each luminescent spot in the direction of straight-line 251a' which makes the angle theta 1, 
respectively, and each above-mentioned luminescent spot will project a new luminescent spot. If it 
furthermore explains and the luminescent spot 251 will be observed, it will diffract in the direction of 
straight-line 251a', and the luminescent spot 251 will project new luminescent spot 251' on it. 
[0090] 

Thereby, since the diffraction direction of a luminescent spot changes with the predetermined angle 
theta, by some theta, it is parallel and two or more luminescent line sequences (only henceforth two 
or more luminescent lines) arranged at equal intervals and a dense luminescent spot array can be 
projected, for example. In other words, two or more luminescent lines can be easily projected by 
adjusting the predetermined angle theta to 3rd FG element 224. 
[0091] 

With reference to the mimetic diagram of drawing 1 6 . the predetermined angle theta is adjusted and 
the example in the case of making a pattern into two or more luminescent lines is explained. A 
luminescent line is formed because two or more luminescent spots gather linearly, an FG element — 
low — diffraction efficiency is uniformly near over the high order diffracted light from the next, and 
since the luminescent line is formed because two or more luminescent spots gather, even if the 
luminosity of the center section of the luminescent line says in the direction of an end of a 
luminescent line from a center section, it cannot change easily. That is, a luminescent line with 
uniform luminosity can be projected. When using two or more luminescent lines, the predetermined 
angle theta is preferably good most preferably to consider [ 0.1-10-degree / 1-8-degree ] it as 
about 5 degrees. It becomes two or more luminescent lines same also in the case of theta= 85 
degrees. However, the pattern projected turns into a pattern made to rotate (b) of 90 degrees in 
this case. 
[0092] 

As mentioned above, the luminescent line projection device 210 is making 1st FG element 222, 2nd 
FG element 223, and 3rd FG element 224 penetrate the laser luminous flux LI, and since the pattern 
210a of two or more luminescent lines can be projected, it can be constituted simply. The 
luminescent line projection device 210 can miniaturize an optical case, without needing a 
complicated optical system, since the grating 220 constituted including 1st piled-up FG element 
222, 2nd FG element 223, and 3rd FG element 224 serves as an optical system. Since it is 
constituted in this way, it can project on the flat surface 102 by using two or more luminescent lines 
as the pattern 210a. Since a luminescent line is formed by set of a luminescent spot, two or more 
luminescent lines with uniform luminosity can be projected. For this reason, it is predominant when 
measuring movement of a luminescent line like this embodiment. 
[0093] 

For example, it explained in the case of the luminescent line projection device 210 mentioned above, 
but it is not restricted to this, a luminescent line projection device may be constituted using a 
cylindrical lens, a slit, etc. so that two or more luminescent lines may be projected as the pattern 
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210a. 
[0094] 

The luminescent line projection device 310 is shown in drawing 17 as another example of a 
luminescent line projection device. The luminescent line projection device 310 has the optical 
element 31 1 formed with optical glass. The convex 311a section of an approximately triangle is 
formed in the incidence side of light flux for a section, and, as for the optical element 31 1, the 
cylinder side 31 lb is further formed in the incidence side tip part of the light flux of the heights 
31 la. The optical element 31 1 is a PAUERU lens currently typically indicated by US4826299. In such 
a cylinder side 31 lb of the optical element 31 1, a luminescent line can be projected on an object 
domain by light flux generating part 105' by entering laser-luminous-flux LI' of a path smaller than 
the curvature radius of this cylinder side 311b. Two or more luminescent lines can be projected on 
the object domain side of the optical element 31 1 by arranging a diffraction element, for example, 
the FG element mentioned above. The luminescent line projection device 310 can project two or 
more luminescent lines with uniform luminosity by using such an optical element 311. 
[0095] 

It may be made for FG sensor 101' to picturize two or more pattern images projected on the 
position which is fully a high speed compared with a motion of a subject, and scans a luminescent 
line to y shaft orientations in a figure, and from which a luminescent line differs in an object domain 
in the object domain, as shown in the mimetic diagram of drawing 1 8 . In this case, it is considered as 
luminescent line projection device 210' which can scan the luminescent line which projected the 
luminescent line generating means to the specific direction of an object domain. It is good also as a 
pattern image which is an image of the above-mentioned pattern 210a (refer to drawing 11 ) by the 
combination of two or more pattern images picturized in this way in this case. In other words, as 
shown in (b), the same pattern image as the pattern image of the object domain where it was 
projected, two or more above-mentioned luminescent lines 210a, i.e., pattern, may be generated by 
combining the pattern image of the luminescent line projected on a different position. If it 
furthermore explains, it will be generating the pattern image of the object domain where two or more 
luminescent lines were projected, for example like a graphic display combining the pattern image 
acquired to the time t1, t2, t3, and t4. That is, while the luminescent line is scanning the inside of an 
object domain, the number of times which acquired the pattern image turns into a number of the 
image of the luminescent line on the pattern image put together. There is one luminescent line to 
scan typically. 
[0096] 

Here, with reference to the typical outline view of drawing 1 9 . the example of installation of the FG 
sensor 101 in the case of the indoor monitoring instrument 1 is explained. The luminescent spot 
projection device 110 and the imaging device 111 are arranged to the top both ends of the wall 
surface 64 of the bathroom 3. In the graphic display, the imaging device 1 1 1 is arranged at the 
person's 2 end by which the luminescent spot projection device 110 has been about arranged for 
the luminescent spot projection device 1 10 at the end by the side of the head upper part, and the 
end by the side of reverse. As shown in (b), the luminescent spot projection device 110 has 
projected the pattern 1 10a on the organ bath 4 of the bathroom 3, and the washing place 7. It is set 
up and the field angle of the imaging device 111 is so that the bathroom 3 whole can be picturized. 
The control device 114 may also be incorporated in the control section 21 explained by drawing 2 . 
The composition of the indoor monitoring instrument 1 can be simplified by doing in this way. 
[0097] 

Typically, the luminescent spot projection device 1 10 leans and installs the optic axis (projecting 
direction of laser luminous flux) to the perpendicular direction of an object domain like a graphic 
display. By doing in this way, the pattern 1 10a can be projected broadly easily. It can perform easily 
detaching and installing the distance of the imaging device 111 and the luminescent spot projection 
device 1 1 0, for example. In other words, it can perform taking long base length easily. The imaging 
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device 1 1 1 leans and installs an optic axis to the perpendicular direction of an object domain 
similarly. By doing in this way, the bathroom 3 whole can be picturized easily. It can perform taking 
long base length easily. Here, as mentioned above, the luminescent spot projection device 110 and 
the imaging device 1 1 1 may be about installed in parallel to said perpendicular direction, although 
each optic axis is leaned and installed to the perpendicular direction of the level surface. Each optic 
axis of each other may be turned in parallel, and may be installed. 
[0098] 

The imaging device 1 1 1 and the luminescent spot projection device 110 are good to detach and 
install distance to some extent. By doing in this way, since the distance d (base length d) mentioned 
above in drawing 7 becomes long, change can be detected sensitively. Here, long base length is 
taken by arranging to the top both ends of the wall surface 64. It may be short although taking for a 
long time is preferred as for base length. However, as mentioned above, although it becomes difficult 
to detect the small movement toward breathing etc. in this case, if the person's 2 centroid position 
is detected, the small detection which moves (breathing) is also possible. Here, although it attached 
FG sensor 101 and being explained, it may install similarly about FG sensor 101'. 
[0099] 

The three-dimensional information in an object domain is correctly acquirable by using the above FG 
sensors 101 as the three-dimensional sensor 10. The anything which can acquire the three- 
dimensional information not only on the FG sensor 101 mentioned above but an object domain, the 
three-dimensional sensor 10 may be good, for example, may be a sensor using moire, a sensor using 
a stereo camera, and a sensor using two or more distance sensors. 
[0100] 

The sensor using moire can acquire three-dimensional information by, for example, picturizing the 
moire pattern formed using two slits. By using moire, since the level distribution of the direction of 
stripes can be measured continuously, highly precise three-dimensional information is acquirable. 
Moire is a coarse striped pattern produced according to the difference of both spatial frequency, 
when two regular intensity distribution is piled up. There are moire of the sum produced by the sum 
of two intensity distribution and moire of the product produced by a product, the photograph which 
exposed two regular distribution doubly can realize the former, and the latter should just look at the 
transparency which recorded each regular distribution in piles. A motion of the person 2 is also 
detectable with high precision by using the information on the phase of a moire pattern. 
[0101] 

The sensor using a stereo camera is acquiring a stereo image and searching for the corresponding 
points on this stereo image, for example with two CCD cameras, and can measure the level 
distribution of an object domain by trigonometry. That is, the three-dimensional information on an 
object domain is acquirable. Since three-dimensional information is acquired based on a two- 
dimensional picture, it is highly precise. 
[0102] 

The sensor using two or more distance sensors can acquire three-dimensional information by 
measuring the distance of two or more point of measurement of installation and an object domain 
for two or more distance sensors corresponding to the required point of measurement. By using 
distance sensors, the influence of disturbance light can acquire three-dimensional information 
correctly few. Since there is no necessity for image processing, it can have simple composition. The 
distance sensors to be used may be the types which used trigonometry like an infrared sensor well 
fundamental anything, and, It may be an ultrasonic sensor and may be a type (what measures the 
time when light emits and comes back and measures distance) of a time TSUUFU light (Time-to- 
flight). 
[0103] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a typical outline view of the indoor monitoring instrument which is a 1st embodiment 
of this invention. 

[Drawing 2] It is a block diagram showing the composition of the indoor monitoring instrument which 
is a 1st embodiment of this invention. 

[Drawing 3] It is a schematic diagram which is used by a 1st embodiment of this invention and in 
which showing the waveform pattern of breathing. 

[Drawing 4] It is a schematic diagram showing the waveform pattern of normal and unusual breathing 
in the case of d rawing 3 . 

[Drawing 5]It is a figure showing the table of the name of a disease corresponding to the waveform 
pattern of unusual breathing in the case of drawin g 4. or a disease part. 

[Drawing 6] It is a typical outline view of the indoor monitoring Instrument which is a 2nd embodiment 
of this invention. 

[Drawing 7] It is a notional perspective view of FG sensor which is an embodiment of the invention. 
[Drawing 8] It is a mimetic diagram explaining the image of the pattern which carried out image 
formation to the image formation face in the case of drawing 7 . 

[Drawing 9] It is a diagram explaining the operation of the height of the subject in the case of 
d rawing 7. 

[ Draw i n g 10] It is a typical perspective view explaining the luminescent spot projection device in the 
case of drawing 7 . 

[Drawing 11] It is a notional perspective view of FG sensor using the optical cutting method which is 
an embodiment of the invention. 

[Drawing 12] It is a diagram explaining the image of the pattern in the case of drawing 1 1 . 
[Drawing 1 3] It is a typical perspective view explaining the luminescent line projection device in the 
case of drawing 1 1 . 

[Dra win g 14 ]They are the (a) perspective view explaining the grating in the case of dra w in g 1 3, and 
the (b) front view. 

[Drawing 15] They are a mimetic diagram of the (a) pattern explaining the pattern projected by the 
grating of drawing 14 , and a front view of the (b) grating. 

[Drawing 16] It is a schematic plan view showing the pattern projected by the grating of drawing 1 4 . 
[Drawing 1 7] It is a typical perspective view showing another gestalt of the luminescent line 
projection device in the case of drawing 1 1 . 

[Drawing 18] It is a figure showing another gestalt of the luminescent line projection device in the 

case of draw i n g 11, and is an explanation **** mimetic diagram about the combination of the typical 

perspective view of (a) FG sensor, and the (b) pattern image. 

[Drawing 1 9] They are (a) typical outline view explaining the example in the case of installing FG 
sensor which is an embodiment of the invention in a bathroom, and the (b) top view. 
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[Description of Notations] 

1 Indoor monitoring instrument 

2 Person 

3 Batlnroom 

4 Organ batln 

7 Washing place 

10 Three-dimensional sensor 

20 Arithmetic unit 

21 Control section 

22 Height change primary detecting element 

23 Position detector 

24 Motion detection part 

25 Risk decision part 
31 Storage parts store 
38 Alarm equipment 

101 FG sensor 

lOI'FG sensor (thing using an optical cutting method) 

102 Flat surface 

103 Object 

105 Light flux generating part 

1 10 Luminescent spot projection device 
110a Pattern 

1 10b Luminescent spot 

1 1 1 Imaging device 

114 Control device 

115 Image sensor 

1 17 Image processing device 

118 Height operation part 

120 Grating 

121 Optical fiber 

122 FG element 

201 Indoor monitoring instrument 

203 Toilet 

204 Toilet bowl 

210 Luminescent line projection device 

210a Pattern 

210b Luminescent line 

220 Grating 

221 Optical fiber 

222 The 1 st FG element 

223 The 2nd FG element 

224 The 3rd FG element 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 1 2] 



http://www4jpdlJnpit.gojp/cgi-bin/tran_web_cgi_ejue?atw_u=http%3A%2F%2Fwww4jpd 10/23/2009 



JP,3979238,B [DRAWINGS] 



Page 7 of 1 1 




[Drawing 1 4] 
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[Drawing 1 6] 




[Drawing 1 8] 
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